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Executive Summary 
Naval Facilities Engineering Command (NAVFAC) Washington (Navy) conducted this Five-
Year Review for the former Naval Training Center – Bainbridge (NTCB) in Port Deposit, 
Maryland, as required by the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) in accordance with the U.S. Environmental Protection Agency 
(USEPA) guidance titled Comprehensive Five-Year Review Guidance, dated June 2001 and the 
USEPA Memorandum Clarifying the Use of Protectiveness Determinations for Comprehensive 
Environmental Response, Compensation, and Liability Act Five-Year Reviews dated September 
2012.  This Five-Year Review document for the former NTCB addresses remedies and remedial 
actions (RAs) that have been implemented at two sites for which there is a Record of Decision 
(ROD) in place for constituents remaining at concentrations that do not allow for unrestricted use 
and unlimited exposure.  The ROD for NTCB addresses Site 1 - Old Base Landfill (OBL) and 
Site 2 - Fire Training Area (FTA). 
The objective of this Five-Year Review is to evaluate current remedies at the OBL and FTA to 
determine whether the remedies remain protective of human health and the environment in 
accordance with the requirements set forth in the ROD and subsequent Explanation of 
Significant Differences (ESD).  The evaluation of the protectiveness of the remedies consisted of 
a thorough review of various reports and documents pertaining to site activities and findings, site 
inspections, and interviews with appropriate regulatory, Navy, and Bainbridge Development 
Corporation (BDC) personnel.  The methods, findings, and conclusions presented in this Five-
Year Review report are intended to identify any issues that may prevent a particular remedy from 
functioning as designed or as appropriate to protect human health and the environment. 

In general, the remedies are functioning as designed.  The remedy has been determined to be 
protective of human health and the environment based on preventing groundwater use and offsite 
migration of contaminants, and determined to offer short-term protectiveness based on 
preventing disturbance of the landfill cap to ensure that no excavation takes place over this 
footprint.  Groundwater exposure pathways that could result in unacceptable risks are being 
controlled and institutional controls (ICs) are preventing exposure to, or the ingestion of, 
contaminated groundwater. 
Recommendations of this Five-Year Review are that groundwater monitoring and enforcement of 
ICs should continue to be implemented as specified in the ROD and the 2009 ESD until 
performance standards are met.  

Site 1 - Old Base Landfill 
The Remedial Action Objectives (RAOs) presented in the ROD are being achieved through the 
implementation of both institutional and engineering controls.  Performance Standards, set forth 
by the ROD (ROD Performance Standards), for acceptable concentrations of chlorobenzene, 
iron, and manganese in groundwater were established as a protective measure and were to be 
achieved within the first five years following finalization of the ROD.  The performance 
standards were established based on human health risk and are considered site specific 
Applicable or Relevant and Appropriate Requirements (ARARs.)  Chlorobenzene has been 
removed from the long-term monitoring program by the Navy, with concurrence from USEPA, 
based on the results of multiple rounds of data which demonstrated that all concentrations were 
below the ROD Performance Standard. 
Concentrations of dissolved iron and dissolved manganese have generally decreased since 
monitoring began in 1991.  Over the past five years, only iron and manganese have been 
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consistently detected in wells 1-GW-3 and 1-GW-8, respectively, above the ROD Performance 
Standards.  

The ROD Performance Standards in part states:  “If any COC (constituent of concern) 
concentration in the areas impacted by the OBL and FTA sites and defined in the transfer deed is 
greater than the concentrations shown in the ROD Performance Standards Table within five 
years of the execution of the ROD, then the Navy shall implement a remediation plan that 
achieves those concentrations.”  Although concentrations of iron and manganese still exceeded 
ROD Performance Standards in some wells closest to the landfill, the Navy determined in 2009 
that implementing a remediation plan to specifically address iron and manganese concentrations 
was not warranted for the following reasons:  Iron and manganese concentrations have generally 
decreased from 1991 until the present.  Iron and manganese are National Secondary Drinking 
Water Regulations (NSDWR) under the Safe Drinking Water Act, and these constituents are 
considered secondary standards and exist to address aesthetics (i.e., odor and appearance) of 
groundwater, not human health risk or adverse environmental impacts.  While the performance 
standards in the ROD may have been based on human health risk, the NSDWR standards are 
much lower and are not enforceable by EPA, which is the lead regulator for this site.  Note that 
MDE deferred regulatory oversight to EPA in the Record of Decision of 2000.  Recent iron and 
manganese results for 1-GW-3 and 1-GW-8 are less than the maximum levels previously 
detected in these monitoring wells and ROD Performance Standards for these substances are 
being met in downgradient monitoring wells located near the property boundary.  These results 
lend additional evidence that the ESD (2009), eliminating the requirement for active remediation, 
is still supported by the site groundwater data.  The ESD requires that monitoring of groundwater 
remains as prescribed in the ROD until ROD Performance Standards are achieved, or reviews of 
the monitoring program during subsequent Five-Year Reviews demonstrate the need to modify 
the monitoring program. 
Although the ROD did not specify requirements for landfill gas monitoring, in 2004 the 
Maryland Department of Environment (MDE) requested a landfill gas monitoring plan for the 
OBL.  As a result, the Navy conducted a landfill gas investigation in 2005, and monitoring of 
methane gas has been conducted routinely by the property owner, BDC, since that time. 
Monitoring of landfill gas within the boundary of the landfill, as required by MDE, has revealed 
that concentrations remain in compliance with Code of Maryland Regulation (COMAR) 
26.04.07.03B (9).  However, concentrations of explosive gases in gas probes adjacent to the 
southwestern portion of the landfill boundary (GP-6, GP-7, GP-16, GP-17, GP-18, and GP-19) 
exceeded 100% of the Lower Explosive Limit (LEL).  Concentrations have exceeded the 25% 
LEL for methane in GP-6 and GP-7 from December 2007 to present.  Additional probes were 
installed in this area (GP-16 through GP-19) and sampled throughout 2015.  Samples from these 
probes occasionally exceeded 100% LEL during the  2015 sampling events.  According to 
previous reports, it is believed that the western channel acts as a discharge location to vent 
methane and other gases due to its lower elevation relative to the landfill, and gravel and stone 
that line the channel (Methane Monitoring Plan for OBL, Apex Companies, 2010).  Additionally, 
100% LEL methane concentrations were occasionally exceeded in probe GP-12; however, no 
consistent trends were identified. Probe GP-12 is located near the property boundary along Route 
276.  Currently, there are no structures within the vicinity of the landfill; therefore, the 25% LEL 
for methane screening level for nearby structures is not applicable. 

The Navy has completed a methane investigation at the site and plans to install a methane 
mitigation system in 2016.  The system includes a methane interception trench with flares for 
venting. 
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Site 2 - Fire Training Area 
The RAOs are being achieved through the implementation of ICs and ROD Performance 
Standards for acceptable concentrations of iron and manganese in groundwater.  The 
concentration of iron in monitoring well 2-GW-2 has generally decreased since monitoring 
began in 1991.  The iron concentrations in well 2-GW-5 and manganese concentrations in wells 
2-GW-2 and 2-GW-5 have not consistently declined; however, the most recent results are less 
than maximum iron and/or manganese levels previously detected in these monitoring wells.  The 
ICs are effective in preventing potable use of groundwater; however, the ROD stated that if the 
ROD Performance Standards were not met at the FTA within the first five years following 
finalization of the ROD, then a remediation plan would be implemented to achieve those 
standards.  
Iron and manganese are NSDWR under the Safe Drinking Water Act, and these constituents are 
considered secondary standards and exist to address aesthetics (i.e., odor and appearance) of 
groundwater, not human health risk or adverse environmental impacts.  NSDWRs are not 
enforceable by EPA.  Based on data analysis, the Navy concluded that implementing active 
remediation to address concentrations of iron and manganese was not currently needed because 
there is progress toward meeting ROD Performance Standards under naturally occurring 
conditions. 

The 2009 ESD (JMWA, 2009) also modified the requirement to implement active remediation of 
groundwater for the FTA.  The ESD requires that groundwater monitoring at the FTA continue 
until ROD Performance Standards are achieved, or reviews of the monitoring program during 
subsequent Five-Year Reviews demonstrate the need to modify the monitoring program.  

  



 
 

Final Five-Year Review Report iv KOMAN Government Solutions, LLC 
June 2016 

Five-Year Review Summary Form 
 

SITE IDENTIFICATION 
Site name (from CERCLIS):  Former Naval Training Center Bainbridge 
EPA ID (from CERCLIS):  MDD985397256 
Region:  3 State:  MD City/County:  Cecil County 
SITE STATUS 
NPL status:  Not Listed 

Remediation status (choose all that apply):  Complete 

Multiple OUs?*  NO Construction completion date: 
Site 1:  Old Base Landfill – February 2000  
Site 2:  Fire Training Area – February 2000 

Has site been put into reuse?  NO 
REVIEW STATUS 
Lead agency:  Department of the Navy 

Author name:  Naval Facilities Engineering Command (NAVFAC) Washington with support from 
KGS and Tetra Tech, Inc. 
Review period:  August 2010 to August 2015 
Date(s) of site inspection:  01 / 15 / 2015 
Type of review:  Post-SARA, Non-NPL Remedial Action Site 

Review number:  3 

Triggering action:  Previous Five-Year Review Report 

Triggering action date (from CERCLIS):  August 2010 
Due date (five years after triggering action date):  August 2015 
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Five-Year Review Summary Form 
(continued) Issues: 

Site 1: OBL 

• No issues. 

Site 2: FTA 

• No issues. 
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Five-Year Review Summary Form 
(continued) Recommendations and Follow-Up 
Actions:  

Site 1: OBL 

• Groundwater monitoring and enforcement of ICs should continue to be implemented as specified in the 
ROD and the 2009 ESD until ROD Performance Standards for iron and manganese are met.   

• Landfill gas monitoring should continue to ensure compliance with COMAR 26.04.07.03B (9). 

• Groundwater monitoring should be continued in accordance with the requirements of the latest Long-
Term Monitoring Plan (LTMP) Update. 

• Groundwater monitoring wells that are no longer used should be abandoned per MDE regulations via a 
licensed Maryland well driller. 

• The IC to prevent consumption of groundwater should continue to be enforced. 

• Engineering controls (ECs), including gates, fences, signs and the landfill cap should be maintained 
as needed to ensure protectiveness of the remedy. 

• The Navy and the current property owner, Bainbridge Development Corporation (BDC), should 
address the recommendations and ensure the protectiveness of the remedy at the OBL in accordance 
with the existing legal agreements with respect to the responsibilities of each party. 

Site 2: FTA 

• Groundwater monitoring and enforcement of ICs should continue to be implemented as specified in the 
ROD and the ESD until ROD Performance Standards for iron and manganese are met.   

• Groundwater monitoring should be continued in accordance with the requirements of the latest 
LTMP Update. 

• The ICs to prevent consumption of groundwater should continue to be enforced. 

• The Navy and the current property owner (BDC) should address the recommendations and ensure the 
protectiveness of the remedy at the FTA in accordance with the existing legal agreements with respect 
to the responsibilities of each party. 





 
 

Final Five Year Review Report viii KOMAN Government Solutions, LLC 
June 2016 

Table of Contents 
Executive Summary ...................................................................................................................i 
Site 1 - Old Base Landfill .............................................................................................................i 
Site 2 - Fire Training Area ......................................................................................................... iii 
Acronyms .................................................................................................................................. xi 
1.0 Introduction ................................................................................................................... 1 
2.0 Site Chronology ............................................................................................................. 3 
3.0 Background .................................................................................................................... 7 
3.1 Facility Background ......................................................................................................... 7 
3.2 Land and Resource Use .................................................................................................... 7 
3.3 Site-Specific Background ................................................................................................. 8 

3.3.1 Site 1, Old Base Landfill .......................................................................................... 8 
3.3.2 Site 2, Fire Training Area ......................................................................................... 8 

4.0 Remedial Actions ........................................................................................................... 9 
4.1 Remedy Selection ............................................................................................................. 9 
4.2 Basis for Remedial Action ................................................................................................ 9 
4.2 Remedial Action Objectives.............................................................................................. 9 

4.2.1 OBL  ..................................................................................................................... 9 
4.2.2 FTA  ................................................................................................................... 10 

4.3 Remedy Implementation ................................................................................................. 10 
4.4 Explanation of Significant Difference ............................................................................. 10 
4.5 Remedial System Operation and Maintenance ................................................................ 11 
5.0 Progress since the Last Five-Year Review................................................................... 12 
6.0 Five-Year Review Process ............................................................................................ 13 
6.1 Administrative Components ........................................................................................... 13 
6.2 Community Involvement ................................................................................................ 13 
6.3 Document Review .......................................................................................................... 13 
6.4 Data Review ................................................................................................................... 14 

6.4.1 Background ........................................................................................................... 14 
6.4.2 OBL Monitoring Data Review ............................................................................... 14 
6.4.3 FTA Monitoring Data Review ................................................................................ 16 

6.5 Site Inspection ................................................................................................................ 16 
6.5.1 OBL Site Inspection ............................................................................................... 17 
6.5.2 FTA Site Inspection................................................................................................ 18 

6.6 Interviews ....................................................................................................................... 18 
7.0 Technical Assessment ................................................................................................... 19 
7.1 Question A:  Is the remedy functioning as intended? ....................................................... 19 

7.1.1 OBL  ................................................................................................................... 19 
7.1.2 FTA  ................................................................................................................... 19 

7.2 Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used 



 
 

Final Five Year Review Report ix KOMAN Government Solutions, LLC 
June 2016 

at the time of selection still valid? .................................................................................. 19 
7.2.1 Changes in Standards and Details To Be Considered (TBC) ................................... 20 
7.2.2 Changes in Land Use ............................................................................................. 20 

7.3 Question C:  Has any other information come to light that could call into question the 
protectiveness of the remedy? ........................................................................................ 21 

7.4 Technical Assessment Summary ..................................................................................... 21 
7.4.1 OBL Summary ....................................................................................................... 21 
7.4.2 FTA Summary........................................................................................................ 21 

8.0 Issues ............................................................................................................................ 22 
8.1 OBL Issues ..................................................................................................................... 22 

8.1.1 Performance-Based Issues...................................................................................... 22 
8.1.2 General Maintenance Issues ................................................................................... 22 

8.2 FTA Issues ...................................................................................................................... 22 
8.2.1 Performance-Based Issues...................................................................................... 22 
8.2.2 General Maintenance Issues ................................................................................... 22 

9.0 Recommendations and Follow-up Actions .................................................................. 23 
9.1 OBL Recommendations .................................................................................................. 23 

9.1.1 Performance-Based Recommendations .................................................................. 23 
9.1.2 General Maintenance Recommendations ................................................................ 23 
9.1.3 Additional OBL Recommendations ........................................................................ 23 

9.2 FTA Recommendations ................................................................................................... 23 
9.2.1 Performance-Based Recommendations .................................................................. 23 
9.2.2 General Maintenance Recommendations ................................................................ 23 
9.2.3 Additional FTA Recommendations ........................................................................ 23 

10.0 Protectiveness Statement ............................................................................................. 24 
11.0 Next Review ................................................................................................................. 25 
12.0 References .................................................................................................................... 26 
 
  



 
 

Final Five Year Review Report x KOMAN Government Solutions, LLC 
June 2016 

Tables 
1 Analytical Results for Chlorobenzene in Groundwater at the OBL 
2 Analytical Results for Iron in Groundwater at the OBL 
3 Analytical Results for Manganese in Groundwater at the OBL 
4 Results of Methane Monitoring at Passive Gas Vents at the OBL 
5 Results of Methane Monitoring at Gas Monitoring Probes at the OBL 
6 Analytical Results for Iron in Groundwater at the FTA 
7 Analytical Results for Manganese in Groundwater at the FTA 
 

Figures 
1 Facility Location Map 
2 OBL and FTA Site Locations 
3 OBL Sampling Locations 
4 Current OBL Site Features 
5 FTA Sampling Locations 
 

Appendices 
A Site Inspection Checklists  
B Site Photographs 
C Inspection Team Rosters  
D Interview Records 
E 2015 Zoning Map 



 
 

Final Five Year Review Report xi KOMAN Government Solutions, LLC 
June 2016 

Acronyms 
ARARs Applicable or Relevant and Appropriate Requirements 
BDC Bainbridge Development Corporation 
BTAG Biological Technical Assistance Group 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act  
CFR Code of Federal Regulations 
COC Constituent of Concern 
COMAR Code of Maryland Regulation 
ESD Explanation of Significant Differences  
ECs engineering controls 
FTA Fire Training Area 
FOST Finding of Suitability to Transfer  
FS Feasibility Study 
HQ hazard quotient 
HVB Happy Valley Branch 
IC institutional controls 
IR Installation Restoration 
IRMs Interim Remedial Measures 
KGS KOMAN Government Solutions, LLC 
LTMP long-term monitoring plan 
LEL lower explosive limit 
µg/L micrograms per liter 
MDE Maryland Department of the Environment 
NAVFAC Naval Facilities Engineering Command  
NCP National Contingency Plan 
NSDWR National Secondary Drinking Water Regulations 
NTCB Naval Training Center - Bainbridge  
NPL National Priorities List 
OBL Old Base Landfill 
O&M operation and maintenance 
OU Operable Unit 
RA Remedial Action 
RAO remedial action objective 
RI Remedial Investigation 
ROD Record of Decision 
RPM Remedial Project Manager 
SARA Superfund Amendments and Reauthorization Act  
USACE U.S. Corps of Engineers 
USEPA U.S. Environmental Protection Agency 
 



 
 

Final Five Year Review Report 1 KOMAN Government Solutions, LLC 
June 2016 

1.0 Introduction 
Naval Facilities Engineering Command (NAVFAC) Washington (Navy) conducted this Five-
Year Review for the former Naval Training Center – Bainbridge (NTCB) in Port Deposit, 
Maryland, as required by the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) in accordance with the U.S. Environmental Protection Agency 
(USEPA) guidance titled Comprehensive Five-Year Review Guidance, dated June 2001 and the 
USEPA Memorandum Clarifying the Use of Protectiveness Determinations for Comprehensive 
Environmental Response, Compensation, and Liability Act Five-Year Reviews dated September 
2012.   This Five-Year Review document for former NTCB addresses remedies and remedial 
actions (RAs) that have been implemented at two sites for which there is a Record of Decision 
(ROD) in place for constituents remaining at concentrations that do not allow for unrestricted use 
and unlimited exposure.  The ROD for NTCB addresses Site 1 - Old Base Landfill (OBL) and 
Site 2 - Fire Training Area (FTA). 
The objective of this Five-Year Review is to evaluate current remedies at the OBL and FTA to 
determine whether the remedies remain protective of human health and the environment in 
accordance with the requirements set forth in the ROD and subsequent Explanation of 
Significant Differences (ESD).  The evaluation of the protectiveness of the remedies consisted of 
a thorough review of various reports and documents pertaining to site activities and findings, site 
inspections, and interviews with appropriate regulatory, Navy, and Bainbridge Development 
Corporation (BDC) personnel.  The methods, findings, and conclusions presented in this Five-
Year Review report are intended to identify any issues that may prevent a particular remedy from 
functioning as designed or as appropriate to protect human health and the environment. 

The Navy is preparing this Five-Year Review report pursuant to CERCLA 121 and the National 
Contingency Plan (NCP).  CERCLA Section 121 states: 

“If the President selects a remedial action that results in any hazardous 
substances, pollutants, or contaminants remaining at the site, the President shall 
review such remedial action no less often than each five years after the initiation 
of such remedial action to assure that human health and the environment are being 
protected by the remedial action being implemented.  In addition, if upon such 
review it is the judgment of the President that action is appropriate at such site in 
accordance with section [104] or [106], the President shall take or require such 
action.  The President shall report to the Congress a list of facilities for which 
such review is required, the results of all such reviews, and any actions taken as a 
result of such reviews.” 

The USEPA interpreted this requirement further in the NCP, as stated in 40 Code of Federal 
Regulations (CFR) 300.430 (f)(4)(ii): 

“If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than 
every five years after the initiation of the selected remedial action.” 

KOMAN Government Solutions, LLC (KGS) analyzed the available information in support of 
the Five-Year Review under Contract Number N40080-12-D-0451 Task Order Number 0007.  
Representatives of NAVFAC and KGS conducted a site inspection on 15 January 2015.  This 
report documents the results of the Five-Year Review. 

This is the third Five-Year Review for the OBL and FTA sites at the former NTCB.  The first 
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Five-Year Review for NTCB was completed in 2005.  The second Five-Year Review was 
completed in 2010 (CH2M Hill, 2011) and is the triggering action for this statutory review.  The 
current Five-Year Review is required because site constituents remain in environmental media at 
concentrations exceeding criteria that allow for unlimited use and unrestricted exposure.  
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2.0 Site Chronology 
In 1987, the OBL and FTA were identified by the Navy as areas where environmental 
contamination may have resulted from past NTCB operations and disposal practices.  Versar, Inc. 
performed a hydrogeologic investigation in 1988 to assess potential impacts to surface water, 
groundwater, and stream sediments from prior Navy activities (Versar, 1988). 
In 1990, a Remedial Investigation (RI) for the OBL and FTA was initiated for the Navy by 
Ecology and Environment, Inc. (E&E, 1999a).  Initial fieldwork for the RI was conducted in 
1990 and 1991.  A second phase of the RI was conducted between 1993 and 1994 to fully 
characterize the nature and extent of contamination at both Installation Restoration (IR) Sites.  
Human and ecological risk assessments were conducted in 1994 prior to completion of the 
Interim Remedial Measures (IRMs), and again in 1999 several years following IRM 
implementation. 

IRMs were completed from July 1994 to June 1995 that consisted of delineation of 
contamination, removing contaminated soils from the FTA, consolidating outlying contamination 
from around the landfill, capping the OBL, and conducting confirmation sampling.  The IRMs 
were completed by OHM Remediation Services Corporation (OHM).  The purpose of the IRMs 
was to: 1) prevent direct contact with contaminants and waste in the OBL as well as to prevent 
precipitation from infiltrating into the landfill, which could cause contaminants to migrate into 
the groundwater; and 2) remove the source of contamination at the FTA (OHM, 1997).  Due to a 
partial failure of the cap cover soil after heavy rains in 1998, extensive repairs to the OBL cap 
were completed in 1999. 
A Feasibility Study (FS) was completed in 1999 (E&E, 1999b).  During the study, three remedial 
alternatives were developed for each site, specifically 1) no action; 2) institutional controls (IC) 
with monitoring; and 3) active remediation.  The selected remedy was alternative 2, ICs with 
monitoring. 
The results of the IRMs, RI, and FS were incorporated into the Proposed Remedial Action Plan, 
which was released for public comment in October 1999.  The results of the public comment 
period, including written and verbal comments, were incorporated into the ROD, which was 
issued in February 2000. 
The selected remedy, as documented in the ROD, is ICs with monitoring.  Under this remedy, 
ICs would be implemented to provide 1) site-specific deed restrictions preventing intrusive 
activities on the cap of the OBL; 2) a deed restriction preventing the use of groundwater for 
potable water supplies for the entire NTCB facility (EA, 2000).  Additionally, a long-term 
monitoring program for environmental media is required pending evaluation during each five 
year review. 
The Finding of Suitability of Transfer (FOST) was finalized on 10 February 2000, at which time 
the Bainbridge property was approved for transfer from the Navy to the BDC.  The 60 remaining 
buildings and land were formally transferred to the BDC on 14 February 2000 via a Quitclaim 
Deed.  The Navy relinquished responsibility for operation and maintenance of the OBL and FTA, 
including groundwater, surface water, and sediment monitoring, to the BDC in February 2005 as 
stipulated in the Quitclaim Deed. 
In August 2005, J.M. Waller Associates (JMWA) completed the initial Five-Year Review, 
evaluating the effectiveness of the remedy selected in the ROD for NTCB.  It was determined 
that the final remedies were protective of human health and the environment based on preventing 
consumption of groundwater.  Exposure to contaminants was prevented by the ICs , which 
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include deed restrictions, and operations and maintenance (O&M) inspections, and engineering 
controls (EC), specifically gates, fences, signs, and a landfill cap (JMWA, 2005a).  Remedial 
Action Objectives (RAOs) include preventing humans from consuming groundwater and 
preventing ecological receptors from being exposed to pesticides and metals in sediment and 
surface water.  The exposure assumptions, toxicity data, and ROD Performance Standards used 
at the time of the final remedy selection were determined to still be valid in 2005. 

Following the recommendations of the 2005 Five-Year Review and a 2004 request for landfill 
gas monitoring by the Maryland Department of the Environment (MDE), a Final Landfill Gas 
Investigation Report was completed for the OBL by JMWA.  The event included field screening 
of 33 landfill gas vents, an assessment of site geology and landfill cap construction details, and 
an assessment of landfill gas migration.  The investigation concluded that methane 
concentrations were in compliance with Code of Maryland Regulation (COMAR) 26.04.07.03B 
(9) (JMWA, 2005b) at that time. 
In September 2005, based on recommendations in the 2005 Five-Year Review report, Shaw 
Environmental, Inc. (Shaw) was contracted by the Navy to perform the necessary repairs and 
associated tasks at the NTCB.  In addition to general maintenance, ten gas monitoring probes 
were installed at the OBL and all monitoring wells at the FTA were properly abandoned, except 
for wells 2-GW-2 and 2-GW-5 (Shaw, 2005), which are included in the long-term monitoring. 

In November 2005, also based on recommendations in the 2005 Five-Year Review report, a 
Surface Water and Sediment Monitoring Report was completed for Site 1 (OBL).  Results were 
compared to surface water and sediment data from 1991, 1994, and 1999.  The conclusion of this 
investigation was that contaminant concentrations for all classes of chemicals had decreased 
substantially from 1991 through 2005, and data indicated a continuing decreasing trend (JMWA, 
2005c). 

As part of the 2005 Surface Water and Sediment Monitoring Report, a limited ecological risk 
evaluation was also completed.  The evaluation updated the hazard quotient (HQ) values 
calculated in 1999 by using the 2005 surface water and sediment concentrations and currently 
available exposure and toxicity data.  The evaluation concluded that although some constituent 
HQs remained above 1.0 throughout the monitoring period, HQs for most constituents had 
decreased considerably and declining trends were evident.  Additionally, both tributaries 
surrounding the OBL offered a limited habitat for ecological receptors (JMWA, 2005c) (e.g. rip-
rap lined stream channel). 

To ensure the protectiveness of RAOs outlined in the ROD, a long-term monitoring plan (LTMP) 
Update was completed in 2006 (NAVFAC), and was based on the findings presented in the 
Surface Water and Sediment Monitoring Report (JMWA, 2005c).  The LTMP Update 
recommended sampling frequency changes for monitoring well locations where constituent 
concentrations have remained consistently below the groundwater ROD Performance Standards 
set forth in the ROD.  Additionally, it was recommended that surface water and sediment 
monitoring be removed from the LTMP altogether based upon current site conditions that include 
incomplete exposure pathways and poor ecological habitat (NAVFAC, 2006). 

In May 2007, the U.S. Army Corps of Engineers (USACE) completed a Landfill Investigation 
Report for Site 1 (OBL).  Field activities included a topographic survey, down-hole camera 
inspection of the gas vents, and a landfill gas survey (USACE, 2007).  Shaw completed the 
major field activities associated with this effort, including the replacement of riser pipes on 35 
landfill gas vents, sub-grade repairs to the gas vents, installation of five additional landfill gas 
monitoring probes, repairing the cap on monitoring well 1-GW-1 well, and site restoration 
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(Shaw, 2008). 
In July 2007, based on a 2004 request by MDE, landfill gas monitoring was initiated at the OBL.  
MDE requires long-term monitoring of methane to ensure continued compliance with COMAR 
26.04.07.03B (9) (MDE, 2004). 

Although concentrations of iron and/or manganese still exceed ROD Performance Standards in 
some wells, the Navy determined in 2009 that implementing a remediation plan to specifically 
address iron and manganese concentrations was not warranted.  Aside from wells 1-GW-3 (iron 
and manganese), 1-GW-8 (manganese), 2-GW-2 (manganese), and 2-GW-5 (iron and 
manganese); concentrations have generally decreased from 1991 until the present (refer to Tables 
1-3 and Tables 6-7.)  In monitoring wells where iron and/or manganese did not exhibit such a 
decreasing trend, the most recent results are less than the maximum concentrations previously 
detected.  ROD Performance Standards for these substances are being met in downgradient OBL 
monitoring wells located near the property boundary.  While the performance standards in the 
ROD are based on human health risk, iron and manganese are National Secondary Drinking 
Water Regulations (NSDWR) under the Safe Drinking Water Act, and these constituents are 
considered secondary standards and exist to address aesthetics (i.e., odor and appearance) of 
groundwater, not human health risk or adverse environmental impacts.  NSDWRs are not 
enforceable.  Based on historical data analysis, the Navy concluded in 2009 that implementing 
active remediation to address concentrations of iron and manganese was not currently needed 
because there is progress toward meeting ROD Performance Standards under naturally occurring 
conditions. 
The following is a site chronology of key events pertaining to the NTCB facility. 
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Date Event 

1942 Former NTCB constructed 

1976 Former NTCB formally closed 

1987 OBL and FTA identified as potential areas of environmental concern 

December 1988 Hydrogeologic investigation performed 

1990—1991 First phase of RI performed 

1990 Major building demolition project performed 

1993-1994 Second phase of RI performed 

July 1994—June 1995 IRMs performed 

February 1999 RI completed 

September 1999 FS completed 

December 1999 OBL repairs completed 

February 2000 ROD completed 

February 2000 FOST completed 

February 2000 Former NTCB transferred to BDC 

April 2000—present Semi-annual groundwater monitoring 

May 2004 MDE request for landfill gas monitoring at OBL; Navy completed Landfill Gas 
Investigation Report 

February 2005 Navy completed operation and maintenance responsibilities 

August 2005 First Five-Year Review completed 

July 2005 Landfill Gas Investigation Report 

September 2005 Shaw completed maintenance and general repairs, based on the Five- Year 
Review 

November 2005 Evaluation of surface water and sediment as potential exposure pathways 

June 2006 Navy completed an LTMP Update 

May 2007 USACE Landfill Investigation Report, maintenance and general repairs by Shaw 

July 2007—present Landfill gas monitoring executed at the request of the MDE 

May 2009 ESD completed 

December 2010 Methane Monitoring Plan completed for BDC and MDE 

February 2011 Second Five-Year Report completed 

February 2011 Long Term Monitoring Plan updated  

March 2014 Most recent LTMP sampling conducted 

May 2014 Additional gas monitoring probes installed 

January 2015 Navy begins monthly gas monitoring investigation 

December 2015 Navy completes monthly gas monitoring investigation 

June 2016 Navy Submits Methane Mitigation System Work Plan 
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3.0 Background 
3.1 Facility Background 
The former NTCB is situated on approximately 1,185 acres in Cecil County, Maryland, located 
northeast of the town of Port Deposit (Figure 1).  NTCB was constructed in 1942 as a training 
center for World War II Navy recruits.  The facility was partially deactivated after World War II, 
but experienced major activity at the beginning of the Korean crisis in 1951.  In the post-war 
years, NTCB became the host for various schools and functions, including the Naval Preparatory 
School, the Nuclear Power School, the Naval Reserve Manpower Center, WAVES Headquarters, 
and a U.S. Naval Hospital. 
Operations at NTCB were reduced in 1972, and NTCB was formally closed in 1976.  The Navy 
retained ownership, although no Navy operations have been conducted since 1976.  The 
Department of Labor operated a Job Corp Training Center on part of the installation until 1990. 

Over 700 buildings and other structures were once located on NTCB prior to the initiation of a 
building demolition project in 1990.  At this time, approximately 60 structures remain onsite.  
NTCB is in a general state of disrepair; many of the remaining structures have been damaged by 
weather and/or vandals.  Several portions of NTCB are overgrown with vegetation. 

3.2 Land and Resource Use 
NTCB is located near the contact zone where the crystalline metamorphic rocks of the Piedmont 
"foothills" are overlaid by the unconsolidated sedimentary deposits of the Coastal Plain.  The 
Coastal Plain deposits are typically stratified layers of sand, gravel, silt, and clay that overlie the 
crystalline metamorphic rocks and form a wedge that regionally thickens to the southeast.  
Sedimentary deposits only occur in the northern one-third of the base.  Due to the discontinuous 
nature and limited areal extent of the Coastal Plain sediments, these are not principal aquifers at 
OBL and FTA.  The fractured crystalline rocks beneath NTCB and the surrounding area are the 
primary aquifers.  The crystalline rocks are relatively non-porous, but the ability to store and 
transmit water increases as the number of fractures, the size of the fracture openings, and the 
interconnectedness of fractures increase. 
Precipitation infiltrates the soil column and migrates vertically downward through soil toward 
the soil/bedrock interface until it reaches the water table where it moves under the influence of 
gravity and discharges to streams, rivers, and other surface water bodies. 

Infiltrating precipitation can move as groundwater through the weathered zone above the 
crystalline bedrock aquifers, discharge to surface water, or directly recharge the fracture system 
of the underlying aquifers.  Thus, streams and springs receive most groundwater discharge from 
the local groundwater flow system.  Conceptually, streams and springs can be viewed as no-flow 
hydraulic boundaries where groundwater and contaminant flow paths terminate upon discharge 
from the aquifer to enter the surface water system. 

Consequently, the OBL and FTA can be viewed as isolated sources within separate groundwater 
discharge basins.  Both are bounded by up-gradient groundwater recharge divides and down-
gradient by the nearby streams. 
The town of Port Deposit, located down-gradient of NTCB, uses the Susquehanna River for its 
source of drinking water.  The intake pipe for the Port Deposit water supply is located upstream 
of any potential NTCB discharges.  There are no known private or public water supply wells 
affected by OBL or FTA. 
Future land use plans are currently being developed for NTCB, and potential future land use may 
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be industrial, residential, office, retail, recreational and hotel/conference center, or educational 
facilities.  For the OBL site, in order to protect the integrity of the impermeable cap and preserve 
immediately adjacent areas, the only permissible future use is low impact recreation.  In 
particular, any activity that compromises or penetrates the cap, or causes stress to vegetation, is 
not viable with methane present.  The use of groundwater for any use other than non-potable 
industrial processes is restricted for the entire former NTCB facility.  Other than the restriction 
on groundwater use, there are no other restrictions on the future uses of the FTA. 

3.3 Site-Specific Background 

3.3.1 Site 1, Old Base Landfill 
The Site 1, OBL, is located on the northwestern boundary of the NTCB, adjacent to and 
separated from Route 276 by a facility fence and a small-unnamed stream (Figure 2).  The OBL 
was a solid waste landfill that operated from 1942 until base closure in 1976.  Disposal activities 
were unregulated during that period and the landfill is unlined. 
Although disposal records were not kept, it is known that pesticides and asbestos-transite laden 
building debris were disposed at the site.  In 1995, the landfill was capped as an IRM.  Repairs 
and extensions to the cap were made in 1999. 

3.3.2 Site 2, Fire Training Area 
The Site 2, FTA, is located in the southeastern portion of the NTCB and bounded by Happy 
Valley Branch (HVB) near Maryland Route 222 (Figure 2).  The FTA was used to train Navy 
recruits in firefighting techniques from the 1940s until the late 1960s. 

The training involved spraying buildings with oil and igniting them.  When the flames were 
extinguished with water, oil and water run-off drained into two subsurface concrete vaults at the 
southwest corner of the concrete pad.  Overflow from the vaults went into an oil-water separator 
pit, then through a subsurface valve and piping system, discharging into a shallow ditch leading 
to HVB.  In 1994-1995, 37,950 cubic yards of oil, debris, and pesticide-contaminated soil were 
excavated as an IRM.  Soil excavated from FTA was transported to the OBL for disposal under 
an impermeable landfill cap.  The former oil- water separator pit was restored as a wetland. 
Recently, EPA has identified perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid 
(PFOA) which are components of aqueous film-forming foam (AFFF) as emerging contaminants 
at fire training sites.  The Navy developed AFFF in the mid-1960s.  While groundwater is 
prohibited from potable use at Site 2; an approach, if any, for a PFOS and PFOA evaluation will 
be determined prior to the next Five Year Review in 2020.
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4.0 Remedial Actions 
4.1 Remedy Selection 
The ROD was signed in February 2000.  The selected remedy specified in the ROD was ICs and 
long-term monitoring of groundwater, surface water, and sediment.  The FS for this site 
documented comparison of the three alternatives (E&E, 1999b) with the threshold, modifying, 
and balancing criteria required under CERCLA.  The IC alternative addresses unacceptable 
human health risks associated with elevated iron and manganese concentrations in groundwater 
at OBL and FTA by establishing deed restrictions preventing potable use of groundwater.  ICs 
restricting intrusive activities at the landfill are also in place to protect human health and the 
environment by preventing direct contaminant exposure to human receptors, and indirect 
exposure to ecological receptors as a result of erosion and transport of landfill waste to the down-
gradient streams.  Restricting intrusive activities on the landfill is intended to protect the integrity 
of the landfill cap.  Additionally, a LTMP was developed for groundwater, surface water, and 
sediment at the OBL.  The effectiveness of the OBL and FTA remedies is evaluated every five 
years as part of the CERCLA process. 

4.2 Basis for Remedial Action 
The OBL was used for the disposal of wastes from 1942 until approximately 1976, when NTCB 
was closed.  The disposal activities were unregulated and the landfill was unlined.  The FTA was 
used to train Navy recruits in firefighting techniques from the 1940s until the late 1960s.  An RI 
was performed at each site between 1990 and 1994, and IRMs were implemented in July 1994 
and June 1995.  The IRM for the OBL consisted of consolidating wastes at the OBL and 
designing and installing an engineered cap to prevent direct exposures and limit infiltration of 
precipitation and subsequent leaching of contaminants from waste material.  Contaminants 
resulting from former fire training activities at the FTA were removed by excavating 
contaminated soil. 
Post-IRM environmental sampling has shown reductions in contaminant concentrations over 
time.  However, post-IRM human and ecological risk assessments indicated that unacceptable 
non-carcinogenic risks remain for drinking water.  The unacceptable risks are driven by elevated 
concentrations of iron and manganese in groundwater at both IR Sites. 
A summary of the individual sites, results of investigations, and risk assessment results are 
presented in the ROD for NTCB, as well as in the initial Five-Year Review Report (JMWA, 
2005).  Groundwater sampling locations and site features for the OBL are shown on Figure 3 
and Figure 4.  Groundwater sampling locations and site features for the FTA are shown on 
Figure 5. 

4.2 Remedial Action Objectives 
A detailed analysis of the possible remedial alternatives for the former NTCB was presented in 
the FS (E&E, 1999b).  The analysis was conducted in accordance with the USEPA document 
titled, “Guidance for Conducting Remedial Investigations and Feasibility Studies under 
CERCLA” (USEPA, 1988) and the NCP. 
The RAOs for the OBL and FTA, as presented in the ROD, are stated below.  The exposure 
assumptions, toxicity data, and ROD Performance Standards used at the time of the final remedy 
selection are still valid. 

4.2.1 OBL 
The RAOs for the OBL are: 
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• Prevent humans from consuming groundwater contaminated with manganese, 
iron, and chlorobenzene. 

• Prevent ecological receptors from being exposed to pesticides and metals in 
sediment and surface water. 

4.2.2 FTA 
The RAO for the FTA is: 

• Prevent humans from consuming groundwater contaminated with manganese and 
iron. 

4.3 Remedy Implementation 
The selected remedy was intended as a follow-on action to the 1994-1995 IRMs.  This involved 
the implementation of ICs in the form of facility-wide deed restrictions at the time of property 
transfer to prohibit the use of groundwater as a potable source.  Deed restrictions also prohibit 
construction or any other type of disturbances on the landfill which may compromise the 
integrity of the OBL cap.  The ICs were further described in the FOST (Navy, 2000).  The 
restrictions on the property were added to the transfer deed, which was executed on 11 February 
2000.  The ICs include a clause that allows the Navy access to the property to conduct activities 
such as, but not limited to, monitoring, testing, well drilling, and surveying, as necessary.  
Additionally, the ROD required the development and execution of a LTMP for groundwater, 
surface water, and sediment at both the OBL and FTA.  An update to the LTMP was completed 
in 2006, which eliminated surface water and sediment from the plan based on the findings of the 
2005 limited ecological risk assessment.  Data from the LTMP is required to be reviewed every 
five years as part of the CERCLA Five-Year Review process. 

No future land use plan has been finalized for NTCB; therefore, potential future land uses 
include industrial, residential, office, retail, recreational and hotel/conference center, or 
educational facilities.  At the OBL, in order to protect the integrity of the impermeable cap, the 
only permissible future use is recreation.  In particular, no activity that compromises or 
penetrates the cap will be allowed.  The use of groundwater for any purpose other than non- 
potable industrial processes will be restricted.  At the FTA, use of groundwater for any purpose 
other than non-potable industrial processes is also restricted.  There are no other restrictions on 
the future land uses of the FTA.  Potential future land uses include industrial, residential, office, 
retail, recreational and hotel/conference center, or educational facilities. 

4.4 Explanation of Significant Difference 
Although concentrations of iron and/or manganese still exceed ROD Performance Standards in 
some wells, the Navy determined that implementing a remediation plan to specifically address 
iron and manganese concentrations was not warranted.  Aside from 1-GW-3 (iron and 
manganese), 1-GW-8 (manganese), 2-GW-2 (manganese), and 2- GW-5 (iron and manganese); 
iron and manganese concentrations have generally decreased from 1991 until the present.  In 
monitoring wells where iron and/or manganese did not exhibit a decreasing trend, the most 
recent results are below maximum levels previously detected.  ROD Performance Standards for 
these substances are being met in downgradient OBL monitoring wells located near the property 
boundary.  Iron and manganese are NSDWR under the Safe Drinking Water Act, and these 
constituents are considered secondary standards and exist to address aesthetics (i.e., odor and 
appearance) of groundwater, not human health risk or adverse environmental impacts.  NSDWRs 
are not enforceable.  Based on data analysis, the Navy concluded that implementing active 
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remediation to address concentrations of iron and manganese was not currently needed because 
there is progress toward meeting ROD Performance Standards under naturally occurring 
conditions. 
The Navy issued an ESD in 2009 (JMWA, 2009) to modify the ROD because the monitoring 
data showed improving groundwater quality.  The recommended change to the ROD that was 
documented by the ESD eliminated the requirement for an active remediation, and continued 
groundwater monitoring as necessary to verify constituent concentrations (COCs) continue to 
decrease until ROD Performance Standards are achieved for all constituents of concern.  The 
remedy of ICs with monitoring ensures there is no exposure or unacceptable risk to potential 
receptors.  The ESD requires groundwater monitoring continue as prescribed in the ROD until 
ROD Performance Standards are achieved or reviews of the monitoring program during 
subsequent Five-Year Reviews demonstrate the need to modify the monitoring program. 

4.5 Remedial System Operation and Maintenance 
There are currently no active remedial systems in operation at the OBL and FTA.  The remedy 
for each site consists of ICs with groundwater monitoring.  Operation and maintenance costs 
have included only those costs associated with long-term monitoring of groundwater at both sites 
and methane monitoring at the OBL, as well as mowing and site inspection costs.  The ROD 
identified annual monitoring costs in the range of $18,000 to $35,000; however, the monitoring 
requirements have changed since the ROD was prepared, as documented by the ESD (JMWA, 
2009).  According to the current property owner (BDC), annual costs for monitoring at the OBL 
and FTA are approximately $30,700.  This includes groundwater sampling, methane monitoring, 
and inspections.   
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5.0 Progress since the Last Five-Year Review 
Following the recommendations of the 2010 Five-Year Review and the LTMP Update 
(NAVFAC, 2011), changes were made to the long-term groundwater monitoring program.  Also, 
additional changes were made to the landfill gas monitoring program based on this report and 
subsequent gas measurements. 
The groundwater monitoring program included the following revisions: 

• Sampling frequency was changed to once every 15 months, in order to capture 
any seasonal variation in sampling; 

• OBL MWs 1-GW-6, 1-GW-7, 1-GW-10, and 1-GW-11 were deleted from the 
monitoring network based on consistent concentrations below the ROD 
Performance Standards; 

• OBL MW 1-GW-13 was added to the network to monitor downgradient water 
chemistry; 

• OBL MWs 1-GW-3, 1-GW-5, 1-GW-8, and 1-GW-9 were kept in the network; 

• Chlorobenzene was no longer required based on multiple rounds of data showing 
the performance standard for chlorobenzene was not exceeded in any wells; 

• No changes, other than sampling frequency, occurred for the FTA (wells 2-GW-2 
and 2-GW-5 were still sampled). 

To comply with the ongoing MDE COMAR requirement (COMAR 26.04.07.03B (9) for landfill 
monitoring, the gas monitoring program continued with the quarterly measurements of the gas 
probes (GP-1 through GP-15) located outside the perimeter of the OBL boundary.  In May 2014, 
11 additional gas probes were installed (GP-16 through GP-26) along the western side of the 
landfill to monitor consistently elevated readings in gas probes GP-6, 7, and 12. 
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6.0 Five-Year Review Process 
6.1 Administrative Components 
The USEPA and MDE were notified of the initiation of the Five-Year Review in January 2015.  
The OBL and FTA Five-Year Review team was led by Mr. Joseph Rail, the Remedial Project 
Manager (RPM) for the Navy.  KGS prepared the Five-Year Review document under contract to, 
and on behalf of, the Navy. 

The components of the Five-Year Review process include the following: 
• Community involvement 

• Document review 
• Data review 

• Site inspection 
• Five-Year Review report preparation and review 

6.2 Community Involvement 
A public notice was published in the Cecil Whig newspaper and its online companion, 
www.cecildaily.com, on 11 February 2015, stating that a Five-Year Review is being conducted 
for the OBL and FTA at the former NTCB facility. 

Upon completion of this Five-Year Review, a notice will be sent to the same news outlets 
indicating that the Five-Year Review report is complete and will be available to the public at the 
local Information Repository at the Elkton Branch of the Cecil County, Maryland Public Library. 

6.3 Document Review 
The Five-Year Review consisted of a review of relevant investigation and decision documents, 
including monitoring results. The documents reviewed include the following: 

• Bainbridge Development Corporation, 2010.  Five-Year Review (2005-2010 Apex 
Environmental Monitoring Summary) Report – Old Base Landfill, Port Deposit, 
Maryland. 

• CH2M Hill, 2011.  Five-Year Review Report for IR Site 1(Old Base Landfill) and 
IR Site 2 (Fire Training Area), Former Naval Training Center, Bainbridge, Port 
Deposit, Maryland. Final. February. 

• EA Engineering, Science, and Technology (EA), 2000.  Record of Decision IR 
Sites 1 and 2 (Old Base Landfill and Fire Training Area) for the Naval Training 
Center, Bainbridge, Port Deposit, Maryland. Final. February. 

• H&S Environmental, Inc., 2015.  Methane Monitoring Results for January 2015 
at Site 1 – Old Base Landfill Former Naval Training Center Bainbridge, Port 
Deposit, MD. January. 

• H&S Environmental, Inc., 2015.  Methane Monitoring Results for February 2015 
at Site 1 – Old Base Landfill Former Naval Training Center Bainbridge, Port 
Deposit, MD. February. 

• J.M. Waller Associates (JMWA), 2005a.  Five-Year Review for IR Sites 1 and 2 
(Old Base Landfill and Fire Training Area), Former Naval Training Center, 
Bainbridge, Port Deposit, Maryland. Final. August. 
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• J.M. Waller Associates (JMWA), 2005b.  Landfill Gas Investigation Report for IR 
Site 1(Old Base Landfill), Former Naval Training Center, Bainbridge, Port 
Deposit, Maryland. Final. July. 

• J.M. Waller Associates (JMWA), 2009.  Explanation of Significant Differences for 
IR Sites 1 and 2 (Old Base Landfill and Fire Training Area), Former Naval 
Training Center, Bainbridge, Port Deposit, Maryland. Final. May. 

• NAVFAC Washington, 2011.  Long Term Monitoring Plan Update, Old Base 
Landfill and Fire Training Area (Sites 1 and 2), Former Naval Training Center- 
Bainbridge, Port Deposit, MD.  February. 

• U.S. Environmental Protection Agency (USEPA), 2001.  Comprehensive Five-
Year Review.  

• Shaw Environmental, Inc. (Shaw), 2008.  Closeout Report, Landfill Repairs at 
Site 1 Old Base Landfill, Former Naval Training Center, Bainbridge, Port 
Deposit, Maryland. Final. January. 

• U.S. Army Corps of Engineers (USACE), 2007.  Landfill Investigation Report for 
IR Site 1(Old Base Landfill), Former Naval Training Center, Bainbridge, Port 
Deposit, Maryland. Final. May.  

• U.S. Environmental Protection Agency (USEPA), 2012.  Memorandum-Clarifying 
the Use of Protectiveness Determinations for CERCLA Five-Year Reviews. 
Washington. D.C. September. 

6.4 Data Review 
6.4.1 Background 
To meet the long-term monitoring requirements of the ROD, groundwater monitoring has been 
performed at both the OBL and FTA since April 2002, and is ongoing.  The monitoring is 
intended to determine whether ROD Performance Standards specified in the ROD are being 
achieved and/or maintained.  Groundwater monitoring had been conducted through 2014, in 
accordance with the LTMP dated 29 November 1999, the 2006 LTMP Update, and the 2011 
LTMP Update (NAVFAC, 2011).   

Groundwater sampling locations at the OBL and FTA are shown on Figure 3 and Figure 5, 
respectively. 

Landfill gas monitoring has been performed at the OBL since July 2007 to ensure the 
concentration of methane gas associated with the landfill remains in compliance with COMAR 
26.04.07.03B (9).  The landfill has thirty-three passive gas vents that were part of the original 
landfill cap construction in 1994-1995.  Ten gas probes were installed as part of the original 
methane investigation.  An additional 16 gas probes have subsequently been installed and 
monitored.  The gas vent and/or gas probe locations used for monitoring are shown on Figure 4. 

6.4.2 OBL Monitoring Data Review 
The ROD presents ROD Performance Standards for chlorobenzene, iron, and manganese 
concentrations in groundwater at the OBL as 100 micrograms per liter (µg/L), 4,600 µg/L, and 
300 µg/L, respectively. Concentrations of these constituents were monitored in groundwater at 
eight monitoring well locations from April 2002 to June 2010.  Following the 2010 Five-Year 
Review Report, it was recommended and subsequently approved that four of these monitoring 
wells (1-GW-3, 1-GW-5, 1-GW-8, and 1-GW-9) and one additional well (1-GW-13) be sampled 
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once every 15 months to capture seasonal variations instead of annually or semi-annually.  
Additionally, the Apex Operations and Maintenance (O&M) sampling dated March 14, 2014 
stated that, following the 2011 Five-Year Review, chlorobenzene was no longer included in the 
monitoring program because it had remained below the performance standard for the last five 
years (Apex Companies, LLC, 2014).  Tables 1 through 3 present the data from these 
monitoring events, as well as earlier monitoring data from 1991, 1994, and 1999, which are 
included to provide a perspective on the long-term trend of contaminant concentrations over 
time.  All eight original monitoring wells and the additional monitoring well (1-GW-13) shown 
on Figure 3, are located down-gradient of the landfill.  Groundwater flow direction, as 
determined in the RI (E&E, 1999a), is generally to the southwest.   

The 2011 Five-Year Review results of long-term monitoring of groundwater showed that ROD 
Performance Standards for manganese, and occasionally iron, continue to be exceeded at well 
locations 1-GW-3, 1-GW-5, 1-GW-8 and 1-GW-9, which are in close proximity to the landfill.  
These wells continued to be sampled in September 2011, December 2012, and March 2014.  In 
wells 1-GW-5 and 1-GW-9, concentrations of manganese and iron were below ROD 
Performance Standards for the last two sampling events, December 2012 and March 2014.  Iron, 
which has a performance standard of 4,600 µg/L, was not detected in 1-GW-5 and 1-GW-9 
during these events.  Manganese, which has a performance standard of 300 µg/L, was not 
detected in 1-GW-9 and detected at 120 -160 µg/L in 1-GW-5 during these events.  
Concentrations of both manganese and iron continue to exceed the performance standard in 1-
GW-3 and 1-GW-8.  Concentrations of manganese and iron in 1-GW-13, which is located 
significantly downgradient of the landfill site boundary, were not detected for manganese and 
were well below the performance standard for iron. 
Landfill gas monitoring is being performed at the OBL to ensure that the concentration of 
methane gas associated with the landfill complies with the requirements of COMAR 
26.04.07.03B (9).  Since there are no structures within the vicinity of the landfill, the 25% of the 
Lower Explosive Limit (LEL) for methane screening level for nearby structures is not applicable.  
The 100% LEL for methane has occasionally been exceeded in GP-12 at the nearest property 
boundary (Figure 4).  Methane monitoring data, which have been collected since July 2007 from 
OBL gas vents and/or gas probes, are included as Table 4 and Table 5, respectively.   

Monitoring of landfill gas, as required by MDE, has revealed that some concentrations do not 
remain in compliance with COMAR 26.04.07.03B (9).  Concentrations of explosive gases in gas 
probes adjacent to the southwestern portion of the landfill boundary (GP-6, GP-7, GP-16, GP-17, 
GP-18, and GP-19) exceed 100% LEL.  Concentrations have exceeded the 25% LEL for 
methane in GP-6 and GP-7 from December 2007 to present.  Additional probes were installed in 
this area (GP-16 through GP-19) and sampled throughout 2015.  Samples from these probes 
occasionally exceeded 100% LEL during the 2015 sampling events.  According to previous 
reports, it is believed that the western channel acts as a discharge location to vent methane and 
other gases due to its lower elevation relative to the landfill and gravel and stone that line the 
channel (Methane Monitoring Plan for OBL, December 13, 2010).  Previously, 100% LEL 
methane concentrations were also exceeded in well GP-12.  Well GP-12 is located near the 
property boundary along Route 276.  Since there are no structures within the vicinity of the 
landfill, the 25% LEL for methane screening level for nearby structures is not applicable.  In 
order to be in compliance with COMAR 26.04.07.03B (9), the Navy plans to install a methane 
interception trench in the vicinity of GP-12 in 2016. 
Surface water and sediment monitoring at the OBL were specified as a requirement in the ROD.  
An evaluation of these media was completed in 2005.  Based on this evaluation, it was concluded 
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that contaminant concentrations for all classes of constituents had decreased significantly from 
1991 through 2005, and that there was a continuing decreasing trend.  Additionally, as part of the 
Surface Water and Sediment Monitoring Report (JMWA, 2005c), a limited ecological risk 
evaluation was performed and further supported the findings.  Following this investigation, 
surface water and sediment monitoring were removed from the LTMP based upon current site 
conditions that include incomplete exposure pathways and poor ecological habitat. 

6.4.3 FTA Monitoring Data Review 
The ROD presents ROD Performance Standards for iron and manganese concentrations in 
groundwater at the FTA as 4,600 µg/L and 300 µg/L, respectively.  These constituents were 
monitored in groundwater at two monitoring well locations from April 2002 to March 2014, as 
shown on Figure 5.  Data from these monitoring events, as well as earlier monitoring data from 
1991, 1994, and 1999, which is included to provide a perspective on the trend of constituent 
concentrations over time, is shown on Table 6 and Table 7.  Both of the monitoring wells, 2-
GW-2 and 2-GW-5, are located down-gradient of the concrete pad and former oil-water 
separator pit associated with the FTA. 

Since the previous Five-Year Review (2011), both manganese and iron concentrations have 
exceeded the ROD Performance Standards in 2-GW-5 consistently.  Concentrations of 
manganese and iron were below the performance standard in 2-GW-2 from April 1999 to 
December 2006; however since July 2007 exceedances have been reported for iron occasionally 
and for manganese relatively consistently.  Since the 2010 Five-Year Review, iron concentrations 
have fallen below the ROD Performance Standards in 2-GW-2; and manganese has decreased 
during the last two sampling events although it continues to exceed the performance standard in 
2-GW-2.   

6.5 Site Inspection 
Representatives of the Navy and KGS conducted an inspection of both the OBL and FTA sites on 
15 January 2015.  The purpose of the inspection was to observe current site conditions and to 
identify any conditions that require action with respect to evaluating and maintaining the 
protectiveness of the remedy.  The site inspection focused on the following: 

OBL 
• Condition of the landfill cap and surrounding area 

• Signs of erosion or intrusive activities 
• Condition of monitoring wells and gas vents/probes 

• Condition of drainage features, such as drains, culverts, channels, etc. 
• Integrity of ECs such as fences, gates, locks, signs, etc. 

• Maintenance of ground cover 
• Signs of vandalism 

• Evidence of groundwater withdrawal 
• Evidence of construction activities 

FTA 
• Overall condition of FTA area 

• Signs of erosion 
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• Condition of monitoring wells 
• Integrity of ECs such as fences, locks, signs, etc. 

• Signs of vandalism 
• Evidence of groundwater withdrawal 

In accordance with the selected remedies for the OBL and FTA, the site inspection verified there 
was no evidence of groundwater being used as a potable source of water.  In addition, no 
construction or other intrusive activities were observed on the cap of the OBL.  Appendix A 
contains the site inspection checklists.  Photographs taken during the site inspection are included 
in Appendix B.  Inspection team rosters are presented in Appendix C. 

6.5.1 OBL Site Inspection 
The inspection consisted of walking the perimeter road of the OBL, inspecting monitoring wells, 
drains, gas vents, gas probes, clean-outs, and erosion issues.  All monitoring wells and gas 
probes were inspected for integrity and security.  The entire OBL area was inspected, including 
wooded areas, storm-water structures, perimeter fencing, and the landfill cap itself. 

The landfill cap appeared to be in good condition and there were no signs of erosion, cracks, 
settlement, pooling water, or seeps.  The vegetative cover appeared to be in good condition and 
had just recently been mowed.  The concrete reinforced gas vents were observed to be in good 
condition. 

The drainage structures consist of two drainage channels leading from the crest of the landfill to 
the toe of the slopes, drop inlets, two sedimentation ponds, and a large drainage channel (which 
comprises the western tributary and includes rock check dams to control flow velocity).  All 
drainage structures appeared to be in relatively good condition, with the exception of the drain 
grates around the entire landfill cap, which were observed to be partially covered with leaf debris 
and encroaching ground cover.  Additionally, several drain cleanouts about the perimeter of the 
landfill cap were observed to be missing caps.  All of these issues were corrected or repaired by 
BDC in late 2015. 

All monitoring wells and gas probes were accounted for and observed to be in relatively good 
condition; however, general maintenance issues were associated with a majority of the locations.  
Almost all monitoring well and gas probe locks were difficult to open or were missing and were 
subsequently replaced by BDC.   

The chain link fence that surrounds the perimeter of the site was inspected and observed to be in 
good condition, with the exception of an opening in the fence near GP-14.  Just inside the fence, 
two areas of soil erosion were observed extending from the berm of Route 276 to the down-
gradient rip-rap drainage channel.  Both erosion areas were observed along Route 276, near gas 
probe GP-14.  These issues were reported to BDC and repaired in late 2015. 
Orange staining of rocks and stream sediments was observed in the down-gradient drainage 
channel along Route 276, beginning at the southern end of the rip-rap section next to gas probe 
GP-12.  The staining was observed downstream to a point next to gas probe GP-11.  The stream 
was observed to be normal in appearance (no orange staining) at the point near the water tank 
entrance and monitoring wells 1-GW-10 and 1-GW-7.  The cause of the visible staining is 
suspected to be from iron leaching from the rock in the rock-lined channel. 
A recently rutted section was observed in the area between OBL and the Rubble Landfill.  There 
was no explanation given for the ruts, and they appeared to be outside the OBL boundary.  
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6.5.2 FTA Site Inspection 
The inspection of the FTA site was conducted by observing the former concrete pad and the 
wooded area to the south, where the two monitoring wells for LTM are located.  All other 
monitoring wells at the FTA site were permanently abandoned in 2005, in accordance with 
COMAR 26.04.04.11 and are documented in the report titled Site Repairs at Sites 1 and 2 (Shaw, 
2005).  The bank along HVB was also inspected for erosion issues. 

Most of the structures have been demolished, and the majority of the site was observed to be 
overgrown with vegetation and heavily wooded.  Though not a measure of remedy effectiveness, 
the concrete pad associated with the former FTA was observed to be severely cracked and 
becoming inundated with vegetation.  The two monitoring wells used for long- term monitoring 
(i.e., 2-GW-2 and 2-GW-5) were inspected by opening and checking for integrity and security.  
The wells did not have locks, and the existing well caps were compromised.  These have since 
been repaired by BDC in late 2015.  As the FTA remedial action only includes deed restrictions 
with groundwater monitoring, no other issues were identified during the site inspection. 

6.6 Interviews 
Interviews were conducted at the site, via e-mail, and over the phone by KGS in January and 
February 2015.  Information generated by the interviews was obtained through a series of 
questions outlined in the Five-Year Review Guidance document (USEPA, 2001).  Interviewees 
were selected based on their familiarity with the site history and ROD-related issues.  Their input 
regarding the protectiveness of the remedy at the OBL and FTA has been incorporated into this 
Five-Year Review report.  The interview records are included as Appendix D. 
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7.0 Technical Assessment 
7.1 Question A:  Is the remedy functioning as intended? 

7.1.1 OBL 
Following a review of all pertinent site information, documents, and monitoring data, it is 
apparent that ROD Performance Standards for manganese, and to a lesser extent, iron, as set 
forth in the ROD, continue to be exceeded at monitoring locations nearest to the landfill during 
the current (i.e., 2010-2015) Five-Year Review period.  However, based on monitoring data for 
downgradient monitoring wells, the COCs do not appear to be migrating beyond the property 
boundary at concentrations exceeding the ROD Performance Standards (Figure 3). 
Furthermore, aside from wells 1-GW-3 and 1-GW-8, which continue to exhibit concentrations 
greater than the ROD Performance Standards, iron and manganese concentrations have generally 
decreased from 1991 until the present.  Monitoring data are presented in Tables 1 through 3.   

Aside from minor maintenance issues, the ICs in place for the OBL are effective in preventing 
the use of groundwater for potable consumption and preventing intrusive activities that could 
impact the integrity of the landfill cap.  The groundwater data suggest site contaminants are not 
migrating offsite. The cap and related infrastructure are in good condition.  It appears that the 
ECs (landfill cap, fences, and signage) are effective in preventing human exposure to the COCs 
in groundwater (iron and manganese). 

7.1.2 FTA 
Similar to the OBL, the implementation of ICs at the FTA is functioning as intended by the ROD.  
There was no evidence during the site inspection that would suggest that groundwater is being 
used for potable consumption.  However, a review of the groundwater monitoring data has 
indicated that concentrations of both iron and manganese have consistently exceeded the 
respective ROD Performance Standards during the current Five-Year Review period (2010-
2015).  Sampling locations are shown on Figure 5; concentrations are presented in Table 6 and 
Table 7.  The concentration of iron in monitoring well 2-GW-2 exceeded the performance 
standard in one of the four sampling events, and three of the four events in the sample collected 
from 2-GW-5.  Manganese was detected above the performance standard in all four samples 
collected from each well.   

7.2 Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and RAOs 
used at the time of selection still valid? 
The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of remedy 
selection are still valid for groundwater, as there have been no changes.   
Both surface water and sediment were removed from the LTMP on the basis of incomplete 
exposure pathways and poor habitat for ecological receptors (i.e., rip-rap lined stream channel) 
(NAVFAC, 2006). 

In the Final Surface Water and Sediment Monitoring Report for IR Site 1 (OBL) (JMWA, 2005), 
a limited ecological risk evaluation was performed utilizing the analytical results from the 
surface water and sediment samples collected from the site in 2005.  The results from the 2005 
samples were also compared to the results from surface water and sediment samples collected in 
1991, 1994, and 1999 to evaluate trends.    
The ecological risk evaluation in 2005 was consistent with the approach used in the previous 
evaluation in 1999 (which also included an evaluation of the 1991 and 1994 data), and included 
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the calculation of HQs.  HQs are calculated by dividing exposure levels (in the form of media-
based concentrations or ingested doses) by corresponding toxicological benchmark levels shown 
in the scientific literature to be protective of ecological receptors.  An HQ greater than or equal to 
1.0 is indicative of potential ecological risk.  It was assumed in the 2005 evaluation that the 
exposure scenarios and pathways remained the same as the scenarios in 1999, although the 
toxicity benchmarks were different than in 1999.  Based on the 2005 ecological risk evaluation, it 
was concluded that the magnitude of ecological risk decreased substantially from the early 1990s 
to 2005.  The number of constituents with HQs greater than or equal to 1.0 decreased from 26 in 
1991/1994 to 18 in 2005 for sediment and from 15 in 1991/1994 to one in 2005 for surface 
water.  Note that even though some HQs remained above 1.0 throughout from 1991 through 
2005, the magnitude of the HQs generally decreased from the 1991/1994 levels.  
Based on the 2005 ecological risk evaluation, it was determined that the collection of surface 
water and sediment samples could be discontinued, and this sampling was not included in the 
2006 Long-Term Monitoring Plan Update (NAVFAC, 2006).  An additional reason cited for 
discontinuing the surface water and sediment monitoring was that both tributaries surrounding 
OBL offer only a limited habitat for ecological receptors.  For example, the western tributary 
which borders OBL is a mostly dry, rock-lined channel with little to no surface water or sediment 
present, offers a very poor habitat for ecological receptors, and is comparable to an incomplete 
exposure pathway.  Furthermore, the eastern tributary can be characterized as an intermittent 
stream with limited areas of surface water and sediment and also offers a poor habitat for 
ecological receptors.  The quality of the habitat has not improved in the tributaries since 2005, 
and the conclusion that the collection of surface water and sediment samples could be 
discontinued remains valid. 
The ecological screening criteria used in the 2005 ecological risk evaluation were compared to 
current USEPA Region III Biological Technical Assistance Group (BTAG) screening values 
(USEPA, 2006) to determine whether any updates to the criteria would have changed the 
conclusion for discontinuing surface water and sediment sampling.  None of the ecological 
screening criteria used to evaluate sediment data have been updated.  Only one parameter 
detected in surface water from 2005 has a screening value which was updated in the interim 
time.  The ecological screening criterion for mercury in surface water has been updated from 1 
µg/L to a lower value of 0.026 µg/L.  However, mercury was not detected in any of the surface 
water samples collected in 2005.  The positive result for mercury reported in one sample was 
considered to be an artifact of blank contamination; and therefore, mercury was not considered to 
be present in any surface water samples.  The updated mercury criterion for surface water 
screening does not change the conclusions of the ecological risk evaluation.  

7.2.1 Changes in Standards and Details To Be Considered (TBC) 
Landfill gas monitoring is being performed at the OBL to ensure that the concentration of 
methane gas associated with the landfill remains in compliance with COMAR 26.04.07.03B (9).  
Since there are no structures within the vicinity of the landfill, the 25% LEL for methane 
screening level for nearby structures is not applicable.  However, 100% LEL for methane has 
been exceeded at locations between the landfill boundary and the property boundary, specifically 
at GP-12 throughout 2015.  Methane monitoring data, which have been collected since July 2007 
from OBL landfill gas vents and gas probes, are presented in Table 4 and Table 5, respectively.  
Monitoring locations are shown on Figure 4. 

7.2.2 Changes in Land Use 
There has not been any change in land use for the OBL or the FTA since the last Five-Year 
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Review.  The Town of Port Deposit continues to designate the entire BDC parcel (approximately 
1,200 acres) with its own designation (BX mixed use designation).  The updated zoning map is 
included in Appendix E. 

7.3 Question C:  Has any other information come to light that could call into question 
the protectiveness of the remedy? 
No other information beyond that which is presented in this report has been identified that could 
call into question the protectiveness of the remedy. 

7.4 Technical Assessment Summary 

7.4.1 OBL Summary 
The RAOs are being achieved through the implementation of both ICs and ECs.  The remedy 
specified by the ROD, and as modified by the ESD, continues to be protective of human health 
and the environment.   

ICs prevent unacceptable exposure to groundwater use and landfill wastes at the OBL.  The 
results of the long-term monitoring demonstrate that the groundwater concentrations continue at 
concentrations above the ROD Performance Standards for iron and manganese.   
In addition to groundwater monitoring, methane monitoring is also required by MDE.  Landfill 
gas monitoring was initiated in July 2007 to evaluate compliance with COMAR 26.04.07.03B 
(9).   BDC currently collects methane samples.   The Navy has completed a monthly methane 
investigation at the site and plans to install a methane mitigation system in 2016.  The system 
includes a methane interception trench with flares for venting. 

Requirements for surface water and sediment monitoring have been removed from the LTMP 
based on evaluation of surface water and sediment data collected in 2005. 

7.4.2 FTA Summary 
The RAOs are being achieved through the implementation of ICs and ECs.  The remedy 
specified by the ROD, and as modified by the ESD, continues to be protective of human health 
and the environment.   

ICs prevent unacceptable exposure to groundwater at the FTA.  The results of the long-term 
monitoring demonstrate that the groundwater concentrations continue at concentrations above 
the ROD Performance Standards for iron and manganese.  Long-term monitoring documents 
indicate progress toward achieving the ROD Performance Standards.   
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8.0 Issues 
The issues below were identified for the OBL and FTA, following a site inspection, a 
documentation review, interviews with relevant parties, and an evaluation of available long- term 
monitoring data. 

8.1 OBL Issues 
8.1.1 Performance-Based Issues 

• None identified.  

8.1.2 General Maintenance Issues 
• None identified. 

8.2 FTA Issues 

8.2.1 Performance-Based Issues 
• None identified. 

8.2.2 General Maintenance Issues 
• None identified. 
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9.0 Recommendations and Follow-up Actions 
9.1 OBL Recommendations 
The Navy and the current property owner (BDC) should address the recommendations and 
ensure the protectiveness of the remedy at the OBL in accordance with the existing legal 
agreements with respect to the responsibilities of each party. 

9.1.1 Performance-Based Recommendations 
• Continue groundwater monitoring and enforcement of ICs until the ROD 

Performance Standards have been achieved. 

• Continue landfill gas monitoring to ensure compliance with COMAR 
26.04.07.03B (9). 

9.1.2 General Maintenance Recommendations 
• Abandon all monitoring wells no longer in use per MDE regulations via a 

licensed Maryland well driller (includes 1-GW-1, 1-GW-2, 1-GW-4, 1-GW-6, 1-
GW-7, and 1-GW-10.) 

9.1.3 Additional OBL Recommendations 
• Continue groundwater monitoring in accordance with the latest LTMP Update 

(i.e., frequency of every 15 months).  Frequency could be altered based on 
additional data which will be evaluated as part of the next Five-Year Review 
Report. 

• Continue to maintain ICs by preventing consumption of groundwater.   

• Continue to maintain ECs, including gates, fences, signs, and a landfill cap. 

9.2 FTA Recommendations 
The Navy and the current property owner (BDC) should address the recommendations and 
ensure the protectiveness of the remedy at the FTA in accordance with the existing legal 
agreements with respect to the responsibilities of each party. 

9.2.1 Performance-Based Recommendations 
• Groundwater monitoring and enforcement of ICs should continue until the ROD 

Performance Standards specified in the ROD have been achieved. 

9.2.2 General Maintenance Recommendations 
• None. 

9.2.3 Additional FTA Recommendations 
• Continue groundwater monitoring in accordance with the latest LTMP Update 

(i.e., frequency of every 15 months). 
• Continue to maintain ICs by preventing consumption of groundwater. 
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10.0 Protectiveness Statement 
The remedy for the OBL is considered to be short-term protective of human health and the 
environment as defined in the Memorandum Clarifying the Use of Protectiveness Determinations 
for Comprehensive Environmental Response, Compensation, and Liability Act Five-Year Reviews 
(USEPA, 2012).  ICs, specifically groundwater use restrictions, have been effective in preventing 
exposure to groundwater contaminants identified in the ROD for the OBL.  The OBL cap and 
additional ECs, such as fences, gates, and signage, are effective in containing wastes and 
preventing exposure to humans and the environment.   

Aside from the exceptions noted previously, the long-term groundwater monitoring data have 
documented an overall decrease in chlorobenzene, iron, and manganese concentrations since 
1991.  The performance standard for chlorobenzene has been achieved.  The ROD Performance 
Standards for iron and manganese have been achieved in monitoring wells downgradient of the 
landfill, and demonstrate these standards are being met at the property boundary.  Although the 
ROD Performance Standards for iron and manganese are not being met in some of the 
monitoring wells closest to the landfill, restrictions on groundwater use prevent exposure, 
thereby eliminating potential unacceptable risks to human health.   

The remedy for the FTA continues to be protective of human health and the environment.  ICs, 
specifically groundwater use restrictions, have been effective in preventing exposure to 
groundwater contaminants identified in the ROD.  The results of the long-term monitoring 
demonstrate that the groundwater concentrations continue at concentrations above the ROD 
Performance Standards for iron and manganese.   
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11.0 Next Review 
Completion of the next Five-Year Review for former Naval Training Center-Bainbridge is 
required by August 2020. 
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TABLE 1
Groundwater Analytical Results for Chlorobenzene (ug/L)
Old Base Landfill
FNTC-Bainbridge
Port Deposit, Maryland

Performance Standard 100 ug/L
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June 2016
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Well ID
1-GW-3 330 370 170 23 26 120 150 79 67 77 47 81 31 64 3 46 100 67
1-GW-5 160 160 38 3 U 3 J 10 U 10 U 2 J 10 U 4 ND 2 ND ND ND ND 2 ND
1-GW-6 170 10 U 1 35 10 U 10 U 3 J 10 U 10 U ND ND ND ND ND 1 ND ND ND
1-GW-7 1 J 10 U 1 U 10 U 10 U 10 U 10 U 10 U 10 U ND ND ND -- ND ND ND ND ND
1-GW-8 160 220 87 25 59 6 J 29 38 35 4 11 ND 23 14 7 6 ND 3
1-GW-9 160 93 24 9 J 19 10 U 50 43 5 J 23 ND ND 14 3 ND 4 ND 15

1-GW-10 -- 10 U 1 U 10 U 10 U 10 U 10 U 10 U 10 U ND ND ND ND ND ND ND ND ND
1-GW-11 -- 10 U 1 U 10 U 10 U 10 U -- 10 U 10 U ND ND ND ND ND ND ND ND ND

ug/L microgram per liter
U analyte was not detected at or above the reporting limit
B Result is between the method detection limit and reporting limit
-- Sample not taken
ND Not detected at or above the laboratory detection limit.
** Four Sampling rounds were conducted in 1991 an six in 1994. The max. concentrations for each year are presented.
Shading indicates Performance Standard is exceeded.

2009 20102006 2006 2007 2008 2008 2009
December June

1999 2002 2002 2003 2003 2004 2004 2005
July December July May November JuneJulyMax

1994
Max
1991

April April October April October May October



TABLE 2
Groundwater Analytical Results for Iron (ug/L)
Old Base Landfill
FNTC-Bainbridge
Port Deposit, Maryland

Performance Standard 4600 ug/L
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1-GW-3 58800 37500 32600 11 B 5620 12100 22700 30200 14800 23000 17000
1-GW-5 3320 11900 2320 27 36 B 26 U 12 U 16600 264 7700 400
1-GW-6 1950 13200 170 B 178 33 B 26 U 337 217 42 B ND 310
1-GW-7 1890 2850 16 B 13 B 15 B 26 U 12 U 15800 45 B 510 ND
1-GW-8 39400 15200 10900 54 B 6640 26 U 7920 19400 8020 15000 3400
1-GW-9 13000 15700 55 B 10 B 1190 26 U 6360 13200 39 5800 170

1-GW-10 -- 589 24 B 100 U 15 U 26 U 12 U 137 42 B 110 ND
1-GW-11 -- 6510 150 B 13 B 15 U 26 U -- 384 103 ND 260

1-GW-13 -- -- -- -- -- -- -- -- -- -- --

1-GW-3 17000 18000 20000 8200 21000 31000 29000 39000 13000 31000
1-GW-5 ND 1800 ND ND ND ND 170 180 ND ND
1-GW-6 280 220 ND 220 ND ND 350 -- -- --
1-GW-7 ND -- ND ND ND ND ND -- -- --
1-GW-8 810 13000 2700 1500 6200 ND 14000 4700 11000 9300
1-GW-9 ND 760 400 ND ND ND 560 ND ND ND

1-GW-10 ND ND ND ND ND ND ND -- -- --
1-GW-11 130 ND ND ND ND ND ND -- -- --

1-GW-13 -- -- -- -- -- -- -- ND ND ND

ug/L microgram per liter
U analyte was not detected at or above the reporting limit
B Result is between the method detection limit and reporting limit
-- Sample not taken
ND Not detected at or above the laboratory detection limit.
Shading indicates Performance Standard is exceeded.

September December March

2007 2008 2008 2009 2009 2010 2011 2012 2014

May November June December

May October July July

2003 2004 2004 2005 20061999 2002 2002 2003

June

April April October April October

Well ID

Well ID
Max

1991

Max 1994

December

2006

July



TABLE 3
Groundwater Analytical Results for Manganese (ug/L)
Old Base Landfill
FNTC-Bainbridge
Port Deposit, Maryland

Performance Standard 300 ug/L
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1-GW-3 7550 7540 5470 5070 4760 5600 5510 4930 4950 5200 4600
1-GW-5 4140 3990 3120 1930 1740 1550 1400 1630 991 1400 1000
1-GW-6 4070 399 223 704 155 1 B 379 15 B 57 170 28
1-GW-7 320 103 1 B 1 B 3 1 B 2 B 169 1 B ND ND
1-GW-8 7870 6580 5080 3830 4380 1790 3710 6230 4770 5300 3400
1-GW-9 6700 4480 1730 1140 2440 26 U 6370 5100 2110 3600 540
1-GW-10 -- 61 1 B 1 B 1 U 3 B 5 B 6 B 2 B ND ND
1-GW-11 -- 109 9 0 B 1 U 1 B -- 15 B 1 B ND ND

1-GW-13 -- -- -- -- -- -- -- -- -- -- --

1-GW-3 4900 4500 4300 3900 4200 5000 4200 4500 4100 3300
1-GW-5 360 5800 310 950 410 940 160 1700 120 160
1-GW-6 29 120 ND 240 23 ND 130 -- -- --
1-GW-7 ND -- ND ND ND ND 3 -- -- --
1-GW-8 2400 4900 3200 3700 3700 2200 5100 3900 4400 3700
1-GW-9 11 4700 860 340 810 260 4500 4 ND ND
1-GW-10 ND ND ND ND ND ND 26 -- -- --
1-GW-11 ND ND ND ND ND ND 5 -- -- --

1-GW-13 -- -- -- -- -- -- -- 5 3 ND

ug/L microgram per liter
U analyte was not detected at or above the reporting limit
B Result is between the method detection limit and reporting limit
-- Sample not taken
ND Not detected at or above the laboratory detection limit.
Shading indicates Performance Standard is exceeded.

2011 2012 2014

May November June

2008 2008 2009 2009 2010

December June

May October July

September December March

July

1999 2002 2002 2003 2003 2004 2004 2005 2006

April April October April October
Well ID

Well ID

Max

1991

Max 1994

December July

2006 2007



TABLE 4
Soil Gas Measurements - Methane Monitoring
Old Base Landfill
FNTC-Bainbridge
Port Deposit, Maryland
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Jul Dec May Sep Jun
2007 2007 2008 2008 2009

Vent ID %LEL %LEL %LEL %LEL %LEL
G-3 7 12 5 9 0
G-6 1 0 6 11 0
G-7 80 100 100 100 9
G-8 97 100 100 100 100
G-12 12 100 100 100 100
G-15 100 100 100 100 100
G-17 1 100 6 17 0
G-18 6 0 8 23 0
G-19 7 9 8 0 1
G-20 100 100 100 100 100
G-21 100 100 100 100 100
G-23 8 100 100 100 100
G-24 100 100 72 100 100
G-25 100 100 9 65 100
G-26 7 65 100 10 0
G-27 36 100 100 100 100
G-28 83 100 72 100 100
G-29 100 100 14 100 0
G-30 11 23 11 8 0
G-31 11 100 80 100 5
G-32 10 100 100 100 100
G-33 100 100 44 100 47
G-34 1 75 6 4 0
G-35 4 100 95 100 9
G-36 100 100 100 100 34
G-37 3 10 6 0 0
G-38 1 0 7 0 0
G-39 99 0 0 0 0
G-40 100 100 100 5 0
G-41 1 100 5 1 0
G-42 1 16 4 0 0
G-44 3 14 7 17 0
G-45 1 15 7 13 0



TABLE 5
Soil Gas Measurement - Methane Monitoring
Old Base Landfill
FNTC-Bainbridge
Port Deposit, Maryland
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December May September June December January June December June September December March June

2007 2008 2008 2009 2009 2010 2010 2010 2011 2011 2011 2012 2012
GP-1 0 0 1 0 0 0 0 0 0 0 0 0 0
GP-2 0 0 0 0 0 0 0 0 0 0 0 0 0
GP-3 0 0 0 0 0 2 0 0 0 0 0 0 0
GP-4 0 0.05 0 0 0 5 0 0 0 0 0 0 0
GP-5 28 0.05 0.05 0 0 5 2 0 0 0 0 0 0
GP-6 100 100 100 NS NS 100 100 100 100 100 100 100 100
GP-7 100 100 17 NS NS 100 100 100 100 100 100 100 100
GP-8 100 100 26 0 0 0 0 100 0 0 0 0 0
GP-9 0 0 5 0 0 0 0 0 0 0 0 0 0
GP-10 0 0 2 0 0 0 0 0 0 0 0 0 0
GP-11 1 NS 3 0 0 0 0 0 0 0 0 0 0
GP-12 0 0 17 0 100 100 76 100 100 14 8 38 54
GP-13 0 0 6 0 0 0 2 0 0 0 0 0 0
GP-14 0 0 18 0 0 0 0 0 0 0 0 0 0
GP-15 0 0 9 0 0 0 0 0 0 0 0 0 0
GP-16 NS NS NS NS NS NS NS NS NS NS NS NS NS
GP-17 NS NS NS NS NS NS NS NS NS NS NS NS NS
GP-18 NS NS NS NS NS NS NS NS NS NS NS NS NS
GP-19 NS NS NS NS NS NS NS NS NS NS NS NS NS
GP-20 NS NS NS NS NS NS NS NS NS NS NS NS NS
GP-21 NS NS NS NS NS NS NS NS NS NS NS NS NS
GP-22 NS NS NS NS NS NS NS NS NS NS NS NS NS
GP-23 NS NS NS NS NS NS NS NS NS NS NS NS NS
GP-24 NS NS NS NS NS NS NS NS NS NS NS NS NS
GP-25 NS NS NS NS NS NS NS NS NS NS NS NS NS
GP-26 NS NS NS NS NS NS NS NS NS NS NS NS NS

Notes:
Units in % Lower Explosive Limit (LEL) CH4, percentage of lower explosive limit for methane 
NS - Not Sampled
*Dec 2013, March & July 2014 GP-12 - Water intruded into GEM2000 after few mintues.
** Data collected by AGVIQ on May 8, 2014
*** Data collected by BDC on October12, 2015, and March 9, 2016 

Monitoring           
Probe
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GP-1
GP-2
GP-3
GP-4
GP-5
GP-6
GP-7
GP-8
GP-9
GP-10
GP-11
GP-12
GP-13
GP-14
GP-15
GP-16
GP-17
GP-18
GP-19
GP-20
GP-21
GP-22
GP-23
GP-24
GP-25
GP-26

Monitoring           
Probe

September December March June September December March May July September December January February

2012 2012 2013 2013 2013 2013 2014 2014 ** 2014 2014 2014 20151 20151

0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

100 100 100 100 100 100 100 21 100 100 100 176 64
100 100 100 100 100 100 100 100 100 100 100 352 206

0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

NS 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

100 10 14 26 1 62* 24* 0 58* 56* 11 14 6
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 ND 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

NS NS NS NS NS NS NS 2 0 100 10 134 5.4
NS NS NS NS NS NS NS 100 0 100 100 348 32
NS NS NS NS NS NS NS 100 0 100 100 328 160
NS NS NS NS NS NS NS 100 0 100 100 358 132
NS NS NS NS NS NS NS 0 0 0 0 0 0
NS NS NS NS NS NS NS 4 0 0 0 0 0
NS NS NS NS NS NS NS 4 0 0 80 18 26
NS NS NS NS NS NS NS 0 0 0 0 0 0
NS NS NS NS NS NS NS 0 0 0 0 0 0
NS NS NS NS NS NS NS 0 0 0 0 0 0
NS NS NS NS NS NS NS 0 0 0 0 0 0

Notes:
Units in % Lower Explosive Limit (LEL) CH4, percentage of lower explosive limit for methane 
NS - Not Sampled
*Dec 2013, March & July 2014 GP-12 - Water intruded into GEM2000 after few mintues.
** Data collected by AGVIQ on May 8, 2014
*** Data collected by BDC on October12, 2015, and March 9, 2016 
1 = % LEL Methane values were calculated based on % Methane readings.
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GP-1
GP-2
GP-3
GP-4
GP-5
GP-6
GP-7
GP-8
GP-9
GP-10
GP-11
GP-12
GP-13
GP-14
GP-15
GP-16
GP-17
GP-18
GP-19
GP-20
GP-21
GP-22
GP-23
GP-24
GP-25
GP-26

Monitoring           
Probe

March April May June July August September October October November December March

20151 20151 20151 20151 20151 20151 20151 20151 2015*** 20151 20151 2016***
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 4 10 10 162 158 106 60 100 200 10 0

216 264 358 444 638 738 624 538 100 440 378 100
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 26 12 4 12 134 60 106 10 80 104 9
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
28 20 36 42 76 128 44 20 100 110 160 0

226 2 140 0 154 450 194 168 100 198 270 70
252 0 124 0 422 684 402 366 100 266 432 60
14 2 30 0 0 92 0 106 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 NC 0 0
6 0 0 0 0 0 0 0 9 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

Notes:
Units in % Lower Explosive Limit (LEL) CH4, percentage of lower explosive limit for methane 
NS - Not Sampled
*Dec 2013, March & July 2014 GP-12 - Water intruded into GEM2000 after few mintues.
** Data collected by AGVIQ on May 8, 2014
*** Data collected by BDC on October12, 2015, and March 9, 2016 
1 = % LEL Methane values were calculated based on % Methane readings.
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Groundwater Analytical Results for Iron (ug/L)
Fire Training Area
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Performance Standard 4600 ug/L
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2-GW-2 20900 33600 3430 10 B 15 U 26 U 12 U 76 B 24 ND --

2-GW-5 17700 79300 39400 100 U 4860 18700 10200 33700 192 7700 4800

2-GW-2 170 7900 1600 ND 270 ND 12000 110 1600 1200

2-GW-5 1200 850 13000 1500 10000 14000 200 23000 13000 19000

ug/L microgram per liter
U analyte was not detected at or above the reporting limit
B Result is between the method detection limit and reporting limit
-- Sample not taken
ND Not detected at or above the laboratory detection limit.
Shading indicates Performance Standard is exceeded.

2011 2012 2014

May November June

2008 2008 2009 2009 2010

December June

May October July

September December March

July
1994 1999 2002 2002 2003 2003 2004 2004 2005 2006

April April October April October

Well ID

Well ID
Max
1991

Max

December July

2006 2007



TABLE 7
Groundwater Analytical Results for Manganese (ug/L)
Fire Training Area
FNTC-Bainbridge
Port Deposit, Maryland

Performance Standard 300 ug/L
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2-GW-2 1440 3970 162 J 1 B 1 B 1 B 4 B 3 B 8 B ND --

2-GW-5 3090 5290 3870 1910 890 4890 1850 2100 538 870 4500

2-GW-2 37 3700 140 550 2100 190 3400 4000 500 590

2-GW-5 38 110 1400 660 1100 2400 320 2600 2100 2800

ug/L microgram per liter
U analyte was not detected at or above the reporting limit
B Result is between the method detection limit and reporting limit
-- Sample not taken
ND Not detected at or above the laboratory detection limit.
Shading indicates Performance Standard is exceeded.

December March

2006 2007 2008 2008 2009 2009 2010 2011 2012 2014

November June December June September

October July July

1991 1994 1999 2002 2002 2003 2003 2004 2004 2005 2006

April October April October May
Well ID

Well ID

Max Max April

December July May
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SITE INSPECTION CHECKLISTS 
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APPENDIX B 

SITE PHOTOGRAPHS 



 

OBL Photograph 1 

Panoramic view of Site 1 facing southeast from across Maryland Route 276. 
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OBL Photograph 2 

General view of Site 1 and signage. 
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OBL Photograph 3 

View of Site 1 road and slope, facing northwest.  Road was in good condition. 
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OBL Photograph 4 

General view of Site 1 cap and vents, facing west.  Vents were replaced in 2007. 
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OBL Photograph 5 

View of Site 1 rip-rapped channel along southern edge.  Channel is shown free of debris and appears to be effective. 
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OBL Photograph 6 

View of Site 1 rip-rapped letdown channel along southern edge.  Channel is shown free of debris and appears to be effective. 
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OBL Photograph 7 

View of rip-rapped channel along western end of Site 1.  Channel is shown free of debris and appears to be effective. 
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OBL Photograph 8 

View of typical Site 1 monitoring wells located offsite.   
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OBL Photograph 9 

View of typical Site 1 gas probe/monitoring point.  Several had malfunctioning locks or were missing locks.   
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OBL Photograph 10 

View of typical Site 1 flush mount gas probe/monitoring point located offsite.   
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OBL Photograph 11 

View of typical Site 1 monitoring wells located onsite.  Several had malfunctioning locks that will need removed and replaced. 
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OBL Photograph 12 

View of Site 1 entrance gate.  Gate is damaged, but functional. 

 

  

Final Five-Year Review Report 
05.2016

12 KOMAN Government Solutions, LLC 
Appendix B



 

OBL Photograph 13 

View of perimeter boundary fence along Maryland Route 276.  Note gap underneath fence big enough for a person. 
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OBL Photograph 13 

View of hole in perimeter boundary fence along Maryland Route 276.  This is located north of the gate and near to GP14. 
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OBL Photograph 14 

View of Site 1 drain grate partially covered with vegetation. 
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OBL Photograph 15 

View of Site 1 facing east from Maryland Route 276 near GP14.  Sign needs repaired.  
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OBL Photograph 16 

View of erosion near Maryland Route 276 and near GP14.  Note, this is erosion is not impacting Site 1.  
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OBL Photograph 17 

View of area between Site 1 and the adjacent Rubble Landfill.  Note the ruts in the area. 
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OBL Photograph 18 

View of the stream adjacent to Maryland Route 276.  Note the red staining that has been historically documented.  This staining is suspected to 
be a result of the rip-rap used at the site weathering. 
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FTA Photograph 1 

West facing view of the concrete pad associated with the former FTA.  Substantial vegetation was observed growing through cracks in the 
concrete. 
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FTA Photograph 2 

West-southwest facing view of the concrete pad associated with the former FTA.  Substantial vegetation was observed growing through cracks in 
the concrete. 
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FTA Photograph 3 

Southwest facing view of the concrete pad associated with the former FTA.  Substantial vegetation was observed growing through cracks in the 
concrete. 
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FTA Photograph 4 

Monitoring well 2-GW-2 associated with the former FTA.  Both monitoring wells were unlocked and need well caps replaced; however, there 
was no sign of vandalism. 
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FTA Photograph 5 

Monitoring well associated with the former FTA showing compromised well cap. 
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FTA Photograph 6 

Monitoring well 2-GW-1 associated with the former FTA.  Note Happy Valley Branch is in the background. 
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FTA Photograph 7 

Southwest view of former FTA from monitoring well 2-GW-2 showing Happy Valley Branch. 
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FTA Photograph 8 

East view of former FTA from monitoring well 2-GW-2 showing Happy Valley Branch.  

Final Five-Year Review Report 
05.2016

27 KOMAN Government Solutions, LLC 
Appendix B



 

FTA Photograph 9 

Northwest facing view of the former FTA.  Substantial vegetation was observed at the site, and may impede access to monitoring wells if not 
controlled. 
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APPENDIX C 

SITE INSPECTION ROSTERS 



INSPECTION TEAM ROSTER 

FTA, 15 January 2015 

 

 
 

1. Joe Rail, NAVFAC 
2. Pat Schauble, H&S Environmental, Inc. 
3. Steve Deeter, H&S Environmental, Inc. 
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INSPECTION TEAM ROSTER 

OBL, 15 January 2015 

 

 
 

1. Joe Rail, NAVFAC 
2. Pat Schauble, H&S Environmental, Inc. 
3. Steve Deeter, H&S Environmental, Inc.  
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APPENDIX D 

INTERVIEW RECORDS 



5-Year Interview for Old Base Landfill and Fire Training Area 
Donna Tapley, Bainbridge Development Corporation 
 

Construction Considerations 

1. What is your overall impression of the project? (general sentiment) 

The community and Bainbridge Development Corporation (BDC) expect the Bainbridge property 
to be redeveloped into commercial and residential uses.  A lack of an agreed upon remedy 
between the Navy, BDC and regulators have stymied all development opportunities, lost funding 
for infrastructure improvements, caused development projects to move elsewhere in the 
County and have had a huge negative impact on the Town. 

2. What is the current status of construction (e.g., budget and schedule)? 

At this time, there is no schedule for the residential component due to the nature of the 
contamination; however commercial projects are being pursued. 

3. Have any problems been encountered which required, or will require, changes to this remedial 
design or this ROD? 

No comment at this time. 

4. Have any problems or difficulties been encountered which have impacted construction progress 
or implementability? 

Identification of contamination not previously identified has negatively impacted construction 
progress. 

5. Do you have any comments, suggestions, or recommendations regarding the project (i.e., design, 
construction documents, constructability, management, regulatory agencies, etc.)? 

Implementing cleanup of the site or funding thereof is essential for the property transfer 
negotiated in 1999 to be successful. 

 
Performance, Operation And Maintenance Problems 

1. What is your overall impression of the project? (general sentiment) 

Generally, the performance standards identified in the ROD have not been achieved and 
additional regulatory requirements have been imposed thus costing more and creating 
uncertainty for the locals. 

2. Is the remedy functioning as expected? How well is the remedy performing? 

Remedy is not functioning as designed because performance standards have not been achieved 
– not in 2005, not in 2010 nor in 2015.  

3. What does the monitoring data show? Are there any trends that show contaminant levels are 
decreasing? 

Generally, Old Base Landfill is operating as the Navy designed, but data continues to show 
exceedances of groundwater performance standards for iron and manganese.  Additionally, 
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methane exceedances have been identified at the property boundary which the Navy is actively 
engaged.  

4. Is there a continuous on-site O&M presence? If so, please describe staff and activities. If there is 
not a continuous on-site presence, describe staff and frequency of site inspections and activities. 

Yes.  The BDC contracts a third party consultant to assess operation and maintenance activities 
semi-annually, reports and any deficiencies are fixed. A property maintenance crew are on the 
property weekly and implement necessary repairs and report activities.  BDC staff also conduct 
routine property checks. 

5. Have there been any significant changes in the O&M requirements, maintenance schedules, or 
sampling routines since start-up or in the last five years? If so, do they affect the protectiveness 
or effectiveness of the remedy? Please describe changes and impacts. 

Sampling requirements have increased in frequency and analyses. 

6. Have there been unexpected O&M difficulties or costs at the site since start-up or in the last five 
years? If so, please give details. 

Monitoring costs have increased since implementation of the ROD due to regulatory 
requirements and the identification of additional contaminants.  The identification of 
widespread (site wide) contamination in 2010 has created difficulties and increased costs. 

7. Have there been opportunities to optimize O&M, or sampling efforts? Please describe changes 
and resultant or desired cost savings or improved efficiency. 

BDC has tried to maximize sampling efforts with its subcontractor to optimize costs by 
scheduling the sampling of groundwater and methane at the same intervals. 

8. Do you have any comments, suggestions, or recommendations regarding the project? 

The Navy and Bainbridge Development Corporation should come to an agreement on the site 
wide contamination and long term monitoring efforts. 
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Summary of Conversation: 
 
The following questions were asked in order to gain a perspective on State and Local 
Considerations  
 
1. What is your overall impression of the project? (General sentiment) 
 
The Navy and the Bainbridge Development Corporation (BDC) communicate with the Solid 
Waste Program (SWP) regarding the Old Base Landfill (OBL) methane monitoring.  I have a 
positive impression of the project as the project managers are actively trying to be in compliance 
with State and federal (sic) laws regarding landfill gas.  
 
2. Have there been routine communications or activities (site visits, inspections, reporting 
activities, etc.) conducted by your office regarding the site? If so, please give purpose and 
results. 
 
It is our understanding that you are referring to the OBL.  The SWP has no involvement with the 
Fire Training Area and the groundwater monitoring of the site.  MDE deferred technical 
oversight of the groundwater monitoring to EPA.  The SWP does not conduct regular site visits 
or inspections. However, the SWP receives and reviews semiannual landfill gas monitoring 
reports for the OBL 
 
3. Have there been any complaints, violations, or other incidents related to the site 
requiring a response by your office? If so, please give details of the events and results of the 
responses.  
 
There are currently concentrations of methane in soil gas above the Lower Explosive Limit 
(LEL) at the property boundary of the OBL.  Under Maryland solid waste regulations, the 
facility must control the migration of landfill gas so that the concentration of methane generated 
by the landfill does not exceed 25 percent of the LEL in facility structures or at the property 

INTERVIEW RECORD 
Site Name: Former Naval Training Center - Bainbridge  EPA ID No.:  
Subject: 2015 Five-Year ROD Review  Time:   Date:  
Type:  E-mail  Visit  

Location of Visit:  
 

Other  Incoming   Outgoing  

 Contact Made By:   
Name:  
Laurie Ekes 

Title: Environmental Scientist Organization:  
H&S Environmental 

Email: lekes@hsenv.com  Phone: (508)367-7190 
 Individual Contacted:  
Name:  
Binyam Woldemichael 

Title: MDE Geologist Organization: Maryland Department of 
the Environment (Solid Waste Program) 

Telephone No: 410.537.3108 Street Address: 1800 Washington Blvd.  
City, State, Zip: Baltimore, MD 21230  

E-Mail Address:  
Binyam.woldemichael@maryland.gov 
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boundary. The Navy has conducted an investigation of the gas migration and is monitoring new 
gas wells at the property boundary to assess the potential for methane in soil gas to migrate 
across the property boundary at concentrations in excess of the LEL.   
 
4. Do you feel well informed about the site’s activities and progress? 
 
We are informed about the activities at the OBL regarding methane gas monitoring only.  We 
have no knowledge of the Fire Training Area or groundwater monitoring at the site except for the 
2010 five year review report.   
 
5. Do you have any comments, suggestions, or recommendations regarding the site’s 
management or operation? 
 
The Navy should continue to monitor the landfill gas at the site in coordination with BDC. The 
Navy is investigating whether remediation is warranted at the site and is actively monitoring for 
soil gas migration.  A remediation plan may need to be developed to address the migration of 
methane across the property boundary but this has not yet been determined.   
 
The EPA is responsible for the groundwater monitoring and we do not have additional comment. 
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Summary of Conversation: 
 
The following questions were asked in order to gain a perspective on State and Local Considerations  
 
1. What is your overall impression of the project? (General sentiment)   
 
I have only been involved in the post-decision document monitoring/5-yr reviews of the landfill and 
have not had any major issues with the implementation of the remedy. 
 
 
2. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site? If so, please give purpose and results.  EPA has not 
conducted any routine communications or activities in regard to this site.  We have been given work 
plans for review and copies of monitoring results and have provided feedback when appropriate.  
Since this is a non-NPL site, and since we no longer receive BRAC funding to provide any further 
oversight, the role for EPA is limited in this project. 
 
 
 
3. Have there been any complaints, violations, or other incidents related to the site requiring a response by 
your office? If so, please give details of the events and results of the responses.  
No 
 
4. Do you feel well informed about the site’s activities and progress?  I receive periodic results of the 
methane monitoring of the landfill.  This is the only ongoing activity I am aware of. 
 
 
 
 
5. Do you have any comments, suggestions, or recommendations regarding the site’s management or 
operation? Although EPA does not have an active role in oversight, please continue to keep us 
informed of any activities associated with the continued monitoring of this landfill. 
 

INTERVIEW RECORD 
Site Name: Former Naval Training Center - Bainbridge  EPA ID No.:  
Subject: 2015 Five-Year ROD Review  Time:   Date:  
Type:  Telephone  Visit  

Location of Visit:  
 

Other  Incoming   Outgoing  

 Contact Made By:   
Name:  
Laurie Ekes 

Title: Environmental Scientist Organization:  
H&S Environmental 

Email: lekes@hsenv.com  Phone: (508)367-7190 
 Individual Contacted:  
Name:  
Lorie Baker 

Title: EPA RPM Organization: EPA, Region 3 

Telephone No: 215-814-3355 Street Address: 1650 Arch Street 
City, State, Zip: Philadelphia, PA 19103  

E-Mail Address:  
Baker.lorie@epa.gov 

 

 

Final Five Year Review Report 
05.2016

7 KOMAN Government Solutions, LLC 
Appendix D



 

The following questions were asked in order to gain a perspective on Performance, Operation and Maintenance  
 
1. What is your overall impression of the project? (general sentiment) 
 
LTM is going well but does not indicate that Performance Standard for Iron and Manganese in certain 
wells at OBL and FT will be met any time soon.  May need to reevaluate the overall project including 
updated Risk Assessment/applicability of PS since it was derived decades ago and new toxicity data for 
chemicals of concern are available.  
 
2. Is the remedy functioning as expected? How well is the remedy performing?  
After all these years performance standards for certain parameters are still exceeded.  
 
3. What does the monitoring data show? Are there any trends that show contaminant levels are 
decreasing? 
Monitoring data for groundwater at OBL & FT does not show a single trend, either increasing or 
decreasing, but rather fluctuate.  Methane detections on southwestern site boundary is a concern.  
 
4. Is there a continuous on-site O&M presence? If so, please describe staff and activities. If there is not a 
continuous on-site presence, describe staff and frequency of site inspections and activities. 
 
Apex inspects site on a quarterly basis – four visits a year.  Two staff and generally two days per event.  
 
5. Have there been any significant changes in the O&M requirements, maintenance schedules, or 
sampling routines since start-up or in the last five years? If so, do they affect the protectiveness or 
effectiveness of the remedy? Please describe changes and impacts. 
 
A new monitoring schedule was agreed upon during the last 5-yr review. No changes in the O&M Plan 
has been implemented since 2010.  
 
6. Have there been unexpected O&M difficulties or costs at the site since start-up or in the last five years? 
If so, please give details. 
 
No. 
 

INTERVIEW RECORD 
Site Name: Former Naval Training Center - Bainbridge  EPA ID No.:  
Subject: 2015 Five-Year ROD Review  Time:   Date:  
Type:  E-Mail  Visit  

Location of Visit:  
 

Other  Incoming   Outgoing  

 Contact Made By:  
 

 

Name: Laurie Ekes Title: Environmental Scientist Organization: H&S Environmental 
Email: lekes@hsenv.com   
 Individual Contacted:  
Name: Prem Neupane Title: LTM Contractor Organization: Apex Environmental 
   
Telephone No: 301-417-0200  Street Address: 15850 Crabbs Branch Way, STE 200  

City, State, Zip: Rockville, MD 20855  
E-Mail Address: pneupane@apexcos.com 
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7. Have there been opportunities to optimize O&M, or sampling efforts? Please describe changes and 
resultant or desired cost savings or improved efficiency. 
 
Navy added new gas monitoring probes.  Apex conducts monitoring for additional probes during its 
quarterly monitoring of other gas probes, thereby saving costs and improved efficiency. 
 
 
 
8. Do you have any comments, suggestions, or recommendations regarding the project? 
 

Potential offsite migration of methane on southwest property is a concern.  MDE is likely going to require 
a mitigation plan should the levels observed currently continue to remain high.  
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APPENDIX E 

ZONING MAP-2015 



p.329

p.381

p.387

p.017

p.049

p.277

p.006

p.107

p.394

p.349

p.326

p.307

p.305

p.301

p.399

p.340

p.335

p.341

p.328

p.380

p.287

2 p.210

p.160

p.181

p.182
p.241p.269

p.029
2

11

p.093

p.095
p.105

p.048

p.099

p.108

Legend
Municipal Boundary
Historic Overlay District
Old Town Infill Overlay
IDA
LDA
RCA
R1 - Single Family Residential
RM - Single Family Residential
R2 - Single Family Residential
TR - Town Residential
CBD - Central Business District
C1 - Town Commercial
MC - Marine Commercial
BX - Bainbridge Mixed Use

Ê
0 0.1 0.20.05 Miles

Official Zoning Map: Port Deposit
This is to certify that this is the Official Zoning map referred to in
Article II, Section 13 of the Zoning Ordinance of the 
Town of Port Deposit, Maryland and supersedes and replaces the 
Official Zoning Maps adodpted February 2, 2010.
__02-2015______________          _February 03,2015________
Resolution #                                     Date Adopted
________________________      ________________________
Mayor                                               Date
_________________________     _______________________
Council Person                                 Date
_________________________     _______________________
Council Person                                 Date
_________________________     ______________________
Council Person                                 Date
_________________________     ______________________
Council Person                                 Date
_________________________     ______________________
Council Person                                 Date
_________________________     ______________________
Council Person                                 Date
Amended:
October 28, 2003, Resolution 2003-20. New Zoning Ordinance & Map.
January 4, 2005, Resolution 2004-05. Create IDOD.
April 5, 2005, Resolution 2005-09. Change Parcel 6 to CBD.
August 30, 2005, Resolution 2005-11. Change Parcels 648, 665 to BX.
February 8, 2008, Resoultion 2008-01.Change Parcels 350-398 from R1 to RM.
February 2, 2010, Resolution 2010-1. Change Parcels 29-48, 99 to CBD.
February 2, 2010, Resolution 2010-2. Change Parcel 328 to CBD.
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